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Dissecting aneurysm has been recognized at autopsy for many years, 
and more recently the clinical signs and symptoms of that condition 
have become sufficiently well established for the diagnosis to be made 
ante mortem in a fairly large number of cases. In most instances actual 
dissection is preceded by a tear of the intima, through which the column 
of blood gains access to the media to cause dissection. Not infrequently 
dissection does not occur immediately after the intimal tear, and the tear 
may heal by the formation of scar tissue, leaving a defect in the aortic 
wall. This early stage without dissection has not been recognized 
clinically, however, and has seldom been recognized as such at autopsy. 
Clinical recognition of incomplete rupture is important in that actual 
dissection may be prevented or postponed in some cases. Its mani- 
festations are dramatic enough and the condition is common enough for 
the correct diagnosis to be made ante mortem in some instances. 


CHARACTER OF THE LESION 


Incomplete tears are usually encountered in the ascending portion 
of the aortic arch, at or near one of the commissures. In most instances 
hey are transverse, but occasionally they are oblique and rarely longi- 
tudinal. The size of the tears varies considerably, but they are usually 
0.5 to 2 cm. in length. Because of the gaping which occurs, they are 
usually elliptic, and their edges are sharp and clearly defined. The lips 
of a tear are usually 3 to 6 mm. apart, and between the lips the base tends 
to bulge outward slightly, usually less than a centimeter. The base is 
usually smooth, white and glistening and may show slight trabeculation. 

Microscopic sections across the tears show an abrupt interruption 
of the media involving approximately the inner two thirds of that coat 
fig. 1). Breaking and fraying out of the elastica can be demonstrated 
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by Weigert’s stain or other stains specific for elastic tissue (fig. 2 
The intima is usually thickened and hyaline at the base of the tears 


and there is scar tissue in the disrupted media. Not uncommonly) 


lymphocytes and plasma cells are encountered in the bases of recent 





Fig. 1 (case 5).—Cross section of an incomplete rupture of the aorta, showing 


an abrupt break of the media and proliferation of fibrous tissue in the base of the 
tear. Hematoxylin and eosin; x 17. 








Fig. 2 (case 9).—Cross section of an incomplete rupture of the aorta, showing 
disruption of elastic fibers at the edges and the base of the tear. The split in 


the media shown at the left represents dissection arising from another intimal tear. 
Weigert’s stain for elastic tissue; Xx 10. 


tears. 


These are believed to be part of the healing process and are not 
thought to represent specific inflammatory changes. 
appear perfectly normal a few millimeters back from the edges of 


The media may 
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In an exceptional case in this series mucoid changes have been 
ted in the media, but since they were usually found only at or near 
the tear, they were taken to be degenerative changes which followed the 


ir. 
In recent lesions the edges are so sharp, straight and clearcut that 


a pathologist is apt to believe that they are artefacts made with knife 


r scissors. Particularly is this true if the aorta is cut off shortly above 


the aortic ring, as is frequently done. 
FREQUENCY 

If one judges the frequency of incomplete rupture of the aorta by 
the number of cases recorded in the literature, one must conclude that 
the condition is rare. In the American literature incomplete tear is 
occasionally referred to in cases of dissecting aneurysm, but no reference 
could be found to incomplete tear as such. Gallavardin and Gravier’ 
and Maresch ? indicated that incomplete tear of the aorta is not uncom- 
mon and expressed the belief that it is frequently overlooked at autopsy. 
Furthermore, in many instances complete aortic rupture probably takes 
place through the base of an old tear and obliterates the autopsy evidence 
of its previous existence. Since 1935 6 cases of incomplete rupture of 
the aorta without dissecting aneurysm have been encountered. Several 
incomplete tears in cases in which death was due to dissecting aneurysm 
have also been noted, the dissection occurring through a separate tear 
in the aorta. In the same period 2 cases of dissecting aneurysm have 
been studied in which the clinical record strongly suggests that the 
process occurred in two stages. This makes a total of 8 cases in about 
1,600 autopsies on patients of all ages, and 3 additional cases have been 
encountered in a review of autopsy records. The services from which 
these figures are derived * have shown a high incidence of hypertension, 
and it is likely that the proportion would be lower in areas where hyper- 
tension is less frequent. 

Incomplete rupture has been much more frequent in this series than 
has rupture of an aortic valve cusp, if cases of endocarditis are excluded. 


1. Gallavardin, L., and Gravier, L.: Rupture incompléte de l’aorte: Insuffi- 
sance aortique fonctionelle consécutive, Paris méd. 45:29, 1922. 

2. Maresch, R.: Zur Kenntnis der Insuffizienz der Aortenklappen, Wien. klin. 
Wehnschr. 42:417, 1929. 

3. Cases 1, 2, 3, 4, 6 and 7 were encountered in the Pathology Service of the 
Medical College of the State of South Carolina, Charleston, and are used in this 
report with the consent of Dr. Kenneth M. Lynch, professor of pathology. Cases 5, 
8, 9, 10 and 11 were encountered in the Pathology Service of the George Washington 
University School of Medicine and are used with the consent of Dr. Roger M 
Choisser, professor of pathology. 
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Yet the diagnosis of rupture of an aortic valve cusp is occasionally made 
ante mortem by expert cardiologists. 


PREDISPOSING FACTORS 

As in the case of dissecting aneurysm, the essential factor predis- 
posing to incomplete rupture is severe hypertension, usually of long 
duration. One cannot be certain that there is any definite abnormality 
of the walls of the aorta prior to the occurrence of the tear. Micro- 
scopic examination of sections from the aorta taken near the lesion but 
not including it usually do not show any recognizable abnormality. 
Atherosclerosis is probably not a cause for this condition, since the tears 
seldom occur through an atheromatous plaque or ulcer. Syphiliti 
aortitis is not commonly found in association with these tears and does 
not appear to be an etiologic factor. It is possible that medionecrosis 
aortae idopathica cystica of Erdheim may be present in some cases, bu 
this has also not been noted frequently. 

Since most of the tears occur in the proximal portion of the ascending 
aorta, it is extremely likely that there is a local predisposition in this 
area. The valve commissures exert a rocking force and pull on th 
aortic wall as they are driven shut in diastole by the column of aorti 


occurrence of tears at this point. The fact that the tears are usually 


transverse to the axis of the valve commissures adds weight to thi 
hypothesis. 


f 


PRECIPITATING FACTORS 

In some instances rupture occurs during straining or exertion, 
although this is not always the case. Presumably the blood pressure i 
raised to a still higher level by such acts, and this may in itself be t! 
immediate cause of the tear. Or it may be that the fixation of the 
diaphragm and the increased intrathoracic tension in some way fix the 
aorta, so that there is a greater tendency toward rupture. 

In some instances actual trauma, usually to the chest, has precipitated 
atear. Ina case reported by Heller * rupture apparently occurred whe: 
a heavy burden fell on the patient’s chest. In the case reported by 
Oppenheim * clinical manifestations followed a blow by a falling pie 


s 


4. Oppenheim (Gibt es eine Spontanruptur der gesunden Aorta und wie kommt 
sie zustande? Minchen. med. Wchnschr. 45:1234, 1918) experimented with huma 
aortas and concluded that a pressure of approximately 2,000 mm. of mercury v 
required to rupture a normal aorta. In his experiments a pressure hose was directed 
into the aortic orifice through the left ventricle and held tightly just below the aort 
valve. It seems likely that rupture would have occurred at a lower pressure if t! 
systolic and the diastolic pressure had been simulated by alternately raising and 
lowering the pressure, permitting the column to pound back on the aortic valve cusps 

5. Heller, A.: Ueber ein traumatisches Aortenaneurysma und traumatisch< 
Insuffizienz der Aortenklappen, Deutsches Arch. f. klin. Med. 79:306, 1904 
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granite. Nordlander® reported a case in which a fatal rupture 
«curred while the patient was at work. Nordlander and Oppenheim 
both referred to the occurrence of ruptured aorta in aviators falling from 
a high altitude. 
IMMEDIATE CLINICAL MANIFESTATIONS 


Probably the most common symptom caused by incomplete rupture 
of the aorta is a choking sensation or a feeling of suffocation. Dyspnea 
may come on suddenly and continue for some time. Pain is also a 
frequent symptom and may be “stabbing” or “tearing,” although pain 
is less frequent and less severe than when dissection supervenes 
immediately. 

Occasionally cough, hemoptysis and fever are the presenting 
symptoms and may be associated with pain of pleuritic type. Under 
such circumstances physical examination and roentgen study may show 
evidence of pneumonic consolidation. Wood and associates’ and 
Hardaway and Green * have reported cases of such an occurrence, and 
another is added here (case 11). At autopsy the pulmonary changes 
are found to be due to areas of atelectasis. The clinical diagnosis under 
these circumstances would undoubtedly be difficult. 

The temperature and the leukocyte count are usually moderately 
elevated for a few days, and the pulse and the respiratory rate are fre 
quently accelerated. 

On examination enlargement of the heart and hypertension are 
usually evident. The most important physical finding is undoubted] 
the presence of heart murmurs. These may be either systolic or diastoli 
and are usually best heard in the aortic area. The systolic murmur 1s 
usually harsh and is probably due to vibration in the blood current of 
the abrupt, shelflike edges of the tear or to eddying of blood over the 
small pouch between the lips of the tear. The diastolic murmur, wher 
present, is due to actual aortic insufficiency, as will be explained sub- 
sequently. 

Roentgen examination of the chest usually shows widening of the 
aortic arch, but it has been impossible, even in retrospect, to read any 
pathognomonic sign into the picture in the chest. 

An electrocardiogram usually shows left axis deviation but nothing 
else. In an occasional case in which a tear involves the mouth of a 


6. Nordlander, T. A.: Partially Healed Spontaneous Rupture of the Aorta 
rr. Chicago Path. Soc. 12:123, 1925. 

7. Wood, F. C.; Pendergrass, E. P., and Ostrum, H. W.: Dissecting 
Aneurysm of the Aorta with Special Reference to Its Roentgenographic Features 
Am. J. Roentgenol. 28:437, 1932. 

8. Hardaway, R. M., and Green, M. M.: Intrapericardial Rupture of Aorta 
\m. Heart J. 10:384, 1935. 
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coronary artery there may be signs of coronary insufficiency, but usuall. 
the electrocardiogram is of diagnostic value for what it does not show 

Probably the usual outcome is the subsidence of pain and dyspnea 
within a day or two, followed by a longer period of weakness, easy 
fatigue or a realization that all is not well. In a considerable proportion 
of cases, however, dissection of the aorta occurs days, weeks or months 
later, with the usual manifestations of that condition. In other cases 
the clinical picture becomes one of aortic regurgitation with congestive 
heart failure. 

EFFECTS OF INCOMPLETE RUPTURE OF AORTA 
The subsequent course in cases of intimal tear apparently depends 


on two factors: (1) the position of the tear in relation to the com- 
missures of the aortic valve, and (2) whether dissection occurs. 

















Fig. 3—Wax models of the aortic valve, showing the mechanism of aortic 
insufficiency in case of an incomplete tear at a commissure of the valve. Aortic 
insufficiency in cases of dissecting aneurysm is probably due to the same mechanism. 
A, a normal aortic valve viewed from above. 8B, aortic insufficiency due to an 
incomplete tear in the aortic wall with loosening of the affected aortic valve com- 
missure. 


If dissection does not occur and the tear is well above the aortic 
commissures, healing will usually take place. There is then no cardiac 
embarrassment, but the local lesion remains as a point of weakness in 
the aorta, and subsequently complete tear may occur through this area 
and obliterate the evidence of a two stage process. Or with continued 
hypertension tears may occur in other areas; multiple small tears are 
not an uncommon incidental finding at autopsy. 

But if the tear is at or just above a commissure and transverse t 
it, aortic insufficiency will result and may lead to death from congestive 
heart failure. Under such circumstances, as the tear gapes, the com- 
missure loosens and the corresponding cusps hang at a lower level in 
the aortic ring than the unaffected one and valvular incompetence results 
(fig. 3). Murmurs and other signs of aortic insufficiency are not 
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ncommon in cases of dissecting aneurysm,’ but such manifestations are 
sually dependent on the initial intimal tear being at and transverse 
a commissure of the aortic valve.*® 
Without regard to the position of the original intimal tear dissection 
may come on within a few hours or probably can even occur years later. 
The clinical picture is then that of dissecting aneurysm with which 
cardiologists are familiar. Usually the subsequent dissection is short, 
with rupture into the pericardial sac and sudden death from cardiac 
tamponade. In such cases the dissection may destroy all evidence that 
an incomplete tear preceded the dissection by an appreciable interval. 
Clinical histories frequently suggest that the dissection occurred in 
several stages, and the recognition of cases of incomplete tear without 
dissection seems to furnish the “missing link” in this concept. 





9. (a) Chiari, H.: Ueber die Differenz im mikroskopischen Befunde bei aus 
geheilten Aortenrissen entstandenen und bei “spontanen” Aortenaneurysmen, Ver- 
handl. d. deutsch. path. Gesellsch. 7:180, 1904. (b) Letulle, M.: Anévrisme 
disséquant étendu a la totalité de l’aorte et spontanément gueri, Bull. et mém 
Soc. méd. d. hop. de Paris 22:1045, 1905. (c) Roemer, R.: Ueber zwei 
Falle von spontaner Querruptur der Aorta bei Aorteninsufficienz, Inaug. Dissert., 
Erlangen, 1906. (d) MacCallum, W. G.: Dissecting Aneurysm, Bull. Johns 
Hopkins Hosp. 20:9, 1909. (e) Uhles, B.: Ueber einen Fall von Aortenruptur 
mit Blutung in die Perikardhdhle, Med. Klin. 20:49, 1924. (f) Resnik, W. H., 
and Keefer, C. S.: Dissecting Aneurysm with Signs of Aortic Insufficiency, 
J. A. M. A. 85:422 (Aug. 8) 1925. (g) Hall, E. M.: Healed Dissecting Aneu- 
rysm of Aorta, Arch. Path. 2:41 (July) 1926. (hk) Hamilton, W. F., and Abbott, 
M. E.: Coarctation of the Aorta of the Adult Type, Am. Heart J. 3:381, 1928. 
(i) Lundberg, A.: Three Cases of Healed Aortic Rupture, Acta med. Scandinav. 
73:19, 1930. (7) Klotz, O., and Simpson, W.: Spontaneous Rupture of the 
Aorta, Am. J. M. Sc. 184:455, 1932. (k) Narr, F. C., and Wells, A. H.: Rup- 
ture of the Aorta, Am. Heart J. 8:834, 1933. (1) Hamman, L., and Apperly, F. 
An Instance of Spontaneous Rupture of the Aorta with Aortic Insufficiency, 
Internat. Clin. 4:251, 1933. (m) Hamburger, M., Jr., and Ferris, E. B., Jr.: 
Dissecting Aneurysm, Am. Heart J. 16:1, 1938. (mn) Roberts, J. T.: Medio- 
necrosis Aortae Idiopathica Cystica, ibid. 18:188, 1939. (0) Gouley, B. A., and 
Anderson, E.: Chronic Dissecting Aneurysm of the Aorta, Simulating Syphilitic 
Cardiovascular Disease, Ann. Int. Med. 14:978, 1940. (p) Dissecting Aneurysm 
of Aorta, Cabot Case 27292, New England J. Med. 225:116, 1941. (q) Dissecting 
Aneurysm of Aorta with Rupture into Pericardium, Cabot Case 27302, ibid. 
225:155, 1941. 

10. In some instances in which diastolic murmurs have been noted at the aortic 
area no tear has been found near the commissures, but dissection has extended 
proximally in the media of the vessel, so that the attachments of the commissures 
are loosened and the effect is much the same as if an intimal tear had occurred 
at the commissures. Other explanations have been advanced for the insufficiency in 
-ases of dissecting aneurysm—dilatation of the valve ring or a mechanism similar 
to that operative in arteriovenous fistula—but they seem inadequate when com- 
pared to the purely mechanical concept. 
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HEALED AORTIC TEAR ENCOUNTERED INCIDENTALLY AT AUTOPSY 


Chiari ** stated in 1904 that he had 4 specimens showing healed 
aortic tear in his museum. Asahi* reported a case in which a healed 
tear was found in the aorta, well above the aortic cusps, in a patient who 
died of pulmonary tuberculosis. Nordlander * stated that cases in which 
there was autopsy evidence of healed aortic rupture were encountered 
but that the clinical records usually did not reveal episodes to indicate 
when the tears occurred. He reported a case in which a healed tear was 
found in the aorta and in which death was a result of a separate dis- 
secting aneurysm. Maresch? stated that shallow healed tears in the 
aortic walls were not uncommon in cases of hypertension and may not 
be associated with dissecting aneurysm. 


Case 1.—J. B., a 35 year old Negro, was brought to the hospital on Christmas 
Eve 1935 in a comatose state. His breath had a strong odor of alcohol. No exam- 
ination was made. Death occurred five hours after admission. At autopsy the 
kidneys were small and showed evidence of sclerosis of the arterioles. The heart 
was hypertrophied. Examination of the brain disclosed a large pontile hemorrhage, 
with blood filling the ventricular system. Just above the aortic valve was an old 
healed transverse rent 2 cm. in length and gaping about 5 mm. Its base was thin 
and bulged outward slightly. Its edges were sharp, as if cut with a knife. Micro- 
scopically, there was moderate perivascular infiltration with lymphocytes and plasma 
cells. This lesion may have been one of syphilitic aortitis, although it did not have 
that appearance grossly. No medial necrosis was evident. 


Case 2.—P. B., a 45 year old Negress, was admitted to hospital Sept. 25, 1936 
and died two hours after admission. The patient was comatose, and no history was 
obtained. The heart was enlarged, the apical impulse being in the sixth interspace 
10 cm. to the left of the midline. The heart sounds were clear and regular. A loud 
systolic murmur was heard over the whole precordium, but no diastolic murmur 
was noted. The blood pressure was 255 systolic and 115 diastolic. There was a left 
hemiplegia. At autopsy there was a large hemorrhage in the right internal capsule, 
with extravasation into the subarachnoid space. The kidneys were small but showed 
little evidence of vascular disease. A short distance above one of the commissures 
of the aortic valve was a transverse rent in the aortic wall, bulging slightly outward 
(fig. 4). Its base was covered with scar tissue. The corresponding valve cusps 
appeared to hang slightly lower than normal in the aortic ring, but there was no 
definite insufficiency. No other abnormality could be found which might explain 
the heart murmur. There was no gross or microscopic evidence of syphilitic aortitis 
or of medial necrosis. 


Case 3.—A. B., a 45 year old Negro, was brought into the hospital in coma on 
March 23, 1937 and died twenty hours later. No history was obtained. The heart 
was enlarged downward and to the left. The heart sounds were distant, and nm 
murmurs were heard. The blood pressure was 230 systolic and 150 diastolic 
Autopsy disclosed hemorrhage into the cerebellum, with rupture into the fourt! 
ventricle; the whole ventricular system was filled with blood. Microscopic sections 


11. Asahi, K.: Ueber die Differenz in mikroskopischen Befunde bei aus 
geheilten Aortenrissen entstandenen und bei “spontanen” Aneurysmen der Aorta 
Ztschr. f. Heilk. 6:163, 1905. 
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{ the kidneys showed the necrotic arteriolar changes commonly attributed to “malig- 

nant” hypertension. A short distance above the cusps of the aortic valve was a 
ealed transverse rent in the aortic wall, 1.5 cm. long and 5 mm. wide. The tear 
extended into the media slightly, and the base of the tear was crossed by several 
ands of torn media covered over with scar tissue. The cusps did not appear to sag, 
and the valve was thought to be competent. There was no evidence of syphilitic 
iortitis, either grossly or microscopically, and no medial necrosis was evident. 





| OLD HEALED INCOMPLETE TEAR OF AORTA, 
TOO HIGH ABOVE _GOMMIS: 











Fig. 4 (case 4).—Artist’s drawing of the autopsy specimen. Note the abrupt 
edges of the tear and the bridging of the base of the defect with scar tissue. 
The duration of this tear is unknown. 


Case 4—O. A., a 49 year old Negro, was admitted to the hospital in coma on 
Jan. 21, 1938 and died twenty-three hours later. The clinical diagnosis was hyper- 
tensive cardiovascular disease with cerebral hemorrhage. Autopsy disclosed evidence 

{ hypertension in the kidneys and heart. A large area of hemorrhage was noted in 
the midbrain and extending into the right cerebral hemisphere. One centimeter 
ibove the aortic valve was a transverse slit 1.5 cm. in length in the intima and 
extending into the media. The tear gaped slightly, and its edges were sharp. Its 
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base was dense and gray and had a terraced appearance. The corresponding valy 
cusp did not appear lowered, and valvular insufficiency was thought not to be present 
There was no evidence of syphilitic aortitis, either grossly or microscopically, an 
no medial necrosis was evident. 


Case 5.—C. R., a 59 year old white man, was seen by Dr. Leo Brown an 
Dr. Paul Dickens in November 1938 because of the frequent occurrence of epigastri 
pain after eating. The pain also came on with excitement. It did not radiate fron 
the epigastrium. At that time the blood pressure was 210 systolic and 120 diastoli 
The heart was enlarged, but no murmurs were noted. An electrocardiogram (fig. 5 
was interpreted as showing evidence of myocardial damage, probably a result of 











Fig. 5 (case 5).—An electrocardiogram, taken five months before death 
Thrombosis of the interventricular branch of the left coronary artery was encoun- 
tered at autopsy. There was an incidental healed incomplete tear in the aortic 
wall well above the commissures of the aortic valve. 


coronary occlusion. The Wassermann reaction of the blood was negative. In May 
1939 dyspnea on exertion developed, but edema was not noted. In June he was 
admitted to the hospital because of severe precordial pain and dyspnea. At that tim: 
the blood pressure was 180 systolic and 120 diastolic. No heart murmurs wer¢ 
noted. There was no edema. Death occurred two days later. At autopsy coronary 
heart disease was evident, and there was a recent myocardial infarct correspondin 
with the distribution of the interventricular branch of the left coronary artery. Thi 
vessel was completely occluded by a thrombus. In the ascending portion of the aorti 
arch, about 2 cm. above the aortic valve, there was a transverse rent in the aortic 
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wall extending into the media. Its base was white and scarred and bulged outward 
slightly. It was too high above the valve to have caused aortic insufficiency. 
Sections through the tear (fig. 1) showed round cell infiltration of the media and 
the adventitia suggestive of syphilis but probably a result of the healing of the tear. 
No medial necrosis was evident. 

Unfortunately, in all but 1 of the cases just reported the patients 
were in coma when first seen, and it was impossible to interpret the 
aortic tears in the light of clinical symptoms which may have been noted. 
In the 1 case in which there was an adequate history the patient com- 
plained frequently of precordial pain, but the pain cannot be ascribed 
to the aortic lesion, since there was advanced disease of the coronary 
arteries. Hence, it is possible that this type of lesion—incomplete tear 
well above the aortic commissures without aortic insufficiency—does 
not produce significant symptoms. The symptoms given previously 
for incomplete rupture may be the symptoms of cardiac embarrassment 
from sudden aortic insufficiency. In order to clear up this point, it will 
be necessary to study the case histories of additional patients. 


INCOMPLETE AORTIC RUPTURE CAUSING AORTIC INSUFFICIENCY 


In 1904 Heller * reported the case of a 37 year old man who fell 
while carrying a heavy burden, with the mass falling on him. Immedi- 
ately afterward he felt sharp pain in the right breast and in the back. 
He rested at home for several weeks, suffering from continued pain, 
dyspnea and fatigue. One month later a systolic murmur was noted 
over the heart, although its exact location was not recorded. Four 
months after his accident he was admitted to a hospital because of 
congestive heart failure with signs of aortic insufficiency, from which 
he died seven months later. Autopsy disclosed an incomplete tear in 
the aortic wall just above the valve, resulting in slipping downward 
of one of the commissures. 

In 1922 Gallavardin and Gravier* reported the case of a 57 year 
old baker who had suffered intermittently from dyspnea, edema and 
ascites for one year before death. There was no record of cardiac pain. 
The heart was enlarged, and the “classical murmur’’ of aortic insuf- 
ficiency was present. The blood pressure was 185 systolic and 50 
diastolic. A clinical diagnosis of syphilitic aortic insufficiency was made, 
although stigmas of syphilis were lacking and the Wassermann reaction 
was negative. Death was a result of heart failure. At autopsy a gaping 
healed transverse tear was encountered in the aortic media at the level 
of the coronary arteries. The authors expressed the belief that the 
leak was a result of lowering of the affected valve cusps. They were 
unable to find any cases of a similar condition in the literature but 
suggested the lesion was frequently overlooked and was not rare. 
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Gravier ** demonstrated the truth of the latter observation by 
reporting a case of a similar occurrence two years later. A 34 year 
old woman was admitted to a hospital for meningitis. Palpitation and 
dyspnea on effort had been noted for four years, but there was 
apparently no history of cardiac pain. There was a diastolic murmur 
in the third interspace just to the left of the sternum, accompanied by 
a slight thrill. The pulse was bounding, and Duroziez’s sign was 
positive. At autopsy there was evidence of acute meningitis. In the 
aorta just above the “posterior” and the “right anterior” valve cusp 
there was a transverse outpouching of the walls of the vessel about the 
size of two fingers. Its edges were sharp. A smaller similar rupture 
was noted just above the left anterior cusp. 

Maresch * reported 2 additional cases in 1929. A 65 year old street 
worker was seized in 1920 while working with a sharp pain in the right 
side of the chest and was unable to work for six weeks. Dyspnea on 
exertion was noted in 1923, and in January 1924 dull pressure over 
the heart, pain in the right axilla and severe dyspnea were evident. At 
this time he was admitted to a hospital because of dyspnea and swelling 
of the feet. The heart was enlarged; a loud blowing systolic murmur 
and a soft decrescendo diastolic murmur were heard at the apex. 
Capillary and arterial pulsations were noted. The blood pressure was 
not recorded. Death occurred in March 1924 as a result of heart failure. 
At autopsy two transverse tears were noted in the aortic wall just above 
the valve. Both were smooth, white and glistening. The valve cusps 
appeared normal. 

The patient in the second case reported by Maresch was a 25 year 
old man who came to a clinic because of headache and visual dis- 
turbances. A diastolic murmur at the aortic area had first been noted 
during a routine examination two months previously. There was no 
record of cardiac pain. In the clinic a diastolic murmur was still present. 
The pulse was bounding. The systolic blood pressure was 204; the 
diastolic pressure was not given. Death from uremia occurred four 
months later. At autopsy an old tear 0.5 cm. long with blunt edges 
and shining white base was noted just above the commissure between 
the “posterior” and the “right anterior” aortic cusp. The aortic valve 
was normal. 

Lundberg * reported 2 interesting cases of incomplete aortic tears 
in 1930. In the first case the patient was a 68 year old man who had 
noted dyspnea, edema and “pressure over the chest” for two years. 
Loud sawing systolic and diastolic murmurs were heard over the aortic 


' 12. Gravier, L.: Insuffisance aortique fonctionnelle par rupture incompléte de 
l’aorte, J. de méd. de Lyon 5:563, 1924. 
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area. The blood pressure was 180 systolic and 90 diastolic. The pulse 
was collapsing, and capillary pulsations were evident. The Wassermann 
reaction was negative. Death from congestive heart failure resulted. 
Autopsy disclosed two old healed spiral tears in the walls of the aorta 
just above the commissures of the aortic valve. 

The patient in Lundberg’s second case was a 42 year old man who 
was relatively well until 1923, when 
. . « ina state of sexual excitement, the patient suddenly had a feeling that some- 
thing had burst in his chest. He thought himself that he had burst a blood vessel. 


At the same time, a loud blowing sound was heard in conjunction with the heart 
beats to a distance of as much as two meters from the patient’s chest. 


Five years later he was admitted to a hospital because of dyspnea. 
The blood pressure was 135 systolic and 55 diastolic, and loud sawing 
systolic and diastolic murmurs were heard over the whole precordium, 
with maximum intensity at the aortic area. Other signs of aortic insuf- 
ficiency were present. Roentgen and fluoroscopic examination showed 
a broad aortic shadow without local bulging. The Wassermann reaction 
was 1 plus; it had been 3 plus in 1914 after malaria, but the patient 
was not thought to have syphilis. Death resulted from heart failure. 
At autopsy a healed transverse tear was found in the aortic wall just 
at a commissure of the aortic valve, and there was a smaller tear adjacent 
to the first one. 


Eskelund ** has apparently reported a case of this condition, but the 
original reference has not been obtained, and the abstract studied was 
too brief to permit discussion. 


Case 6.—H. K., a 42 year old Negro, was seized on May 2, 1929 with stabbing 
pain in the right side of the chest shortly after a heavy meal. The pain was so severe 
that he could hardly breathe, and he felt as if he were choking. The pain was not 
related to respirations, and change of position did not relieve it. He had never 
experienced pain of this sort before. He entered the hospital the following day. 
Examination of the chest showed no abnormality. The heart was enlarged down- 
ward. To and fro murmurs were heard at the aortic area, at the apex and over the 
vessels of the neck. The pulse was collapsing. The blood pressure was 190 systolic 
and 40 diastolic. The urine contained albumin (4 plus) and a large number of 
hyaline casts. The hemoglobin concentration was 75 per cent (Dare). Leukocytes 
numbered 10,120, and the percentage of polymorphonuclears was 75. Wassermann 
and Kahn reactions of the blood were negative. The temperature was slightly 
elevated for several days and gradually returned to normal. The pain subsided 
in a few days, and the patient was discharged from the hospital several weeks later. 
The heart murmurs remained unchanged. 

Subsequently he was admitted to the hospital nine times because of dyspnea and 
edema. There was no further cardiac pain. Wassermann and Kahn reactions were 


13. Eskelund, V.: Aortic Insufficiency as Result of Spontaneous Rupture of 
Aorta, Ugesk. f. leger 108:240, 1941; abstracted, J. A. M. A. 117:814 (Aug. 
30) 1941. 
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repeatedly negative. An electrocardiogram (fig. 6) taken September 21 was inter- 
preted as showing left axis deviation, auricular fibrillation and digitalis effect. The 
last admission was on Feb. 19, 1930. Examination of the chest showed evidence of 
fluid in both pleural sacs. There was a diastolic murmur at the aortic area, trans- 
mitted to the apex. The pulse was of the Corrigan type. The blood pressure was 
150 systolic and 70 diastolic. The abdomen was distended and showed a fluid wave. 
The scrotum and the lower extremities were markedly edematous. The urine con- 
tained albumin (4 plus) and a large number of casts. The hemoglobin concentration 
was 50 per cent. Leukocytes numbered 9,800, and the percentage of polymorpho- 
nuclears was 58. The evidence of congestive heart failure remained, and death 
occurred February 25, six days after admission. 

At autopsy the heart weighed 460 Gm. All the cardiac valves were normal except 
the aortic valve. There was a tear in the aortic wall just at one of the commissures, 
and the two affected cusps hung low in the valve ring. The tear was short but 
gaped widely, and its base was white and hyaline. There was no gross or micro- 
scopic evidence of syphilitic aortitis. There was no evidence of medial necrosis in 
sections taken through the aorta a short distance from the tear. The kidneys were 
small and firm and showed microscopic evidence of advanced sclerotic changes. 


Fig. 6 (case 6).—An electrocardiogram, taken four and one-half months after 
incomplete rupture of the aorta and five months before death. The tear crossed 
a commissure of the aortic valve and caused aortic insufficiency. Death was a 
result of congestive heart failure. c 


CasE 7.—W. F., a 26 year old Negro, was admitted to the hospital March 4, 1937 
because of dyspnea and orthopnea. One month previously pain was noted “under 
the heart” and was followed by dyspnea, fever and cough. The patient believed 
he had had “the flu.” The character of the pain and the circumstances of its onset 
were not recorded. On examination the temperature was 96.4 F., the pulse rate 124 
per minute, the respiratory rate 40 per minute and the blood pressure 210 systolic 
and 85 diastolic. There were visible pulsations in the neck. Chest expansion was 
equal on the two sides, and bilateral basal rales were the only abnormality in the 
lungs. The apical impulse was in the fifth interspace, 12 cm. to the left of the mid- 
line. A palpable thrill was noted over the whole precordium. Systolic and diastolic 
murmurs were noted both at the mitral and at the aortic area, and the murmurs 
in the aortic area were transmitted down the left border of the sternum. There 
was no ascites or edema. 

The hemoglobin concentration was 65 per cent (Dare) ; the red cells numbered 
3,800,000, and the white cell count was 7,450, with 73 polymorphonuclears. 
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Kolmer and Kline reactions of the blood were both negative on two occasions. The 
urine contained albumin, (3 to 4 plus) and a moderate number of hyaline casts and 
had a specific gravity of 1.024-1.038. An electrocardiogram (fig. 7) showed marked 


Fig. 7 (case 7).—An electrocardiogram. Two incomplete tears were present 
in this case. Death occurred about three months after the tears developed and 
was a result of aortic insufficiency and congestive heart failure. 











Fig. 8 (case 7).—A roentgenogram of the chest, taken after the onset of 
heart failure. 


left axis deviation and occasional premature ventricular contractions. The T waves 
were positive in all leads. A roentgenogram of the chest (fig. 8) showed evidence 
of hypertrophy of the left ventricle and congestion of the pulmonary fields. 
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Pain in the chest and dyspnea persisted in spite of administration of digitalis and 
sedatives. No changes in the heart sounds were noted. The blood pressure remained 
elevated, the lowest recorded pressure being 180 systolic and 80 diastolic. Gen- 
eralized anasarca developed, and death occurred from congestive heart failure seven 
weeks after admission, probably three months after the time of the original tear. 

At autopsy there was a moderate amount of fluid in the serous sacs. The heart 
weighed 450 Gm., and the myocardium of the left ventricle was moderately hyper- 
trophied. The mitral, the tricuspid and the pulmonary valve appeared normal. The 
cusps of the aortic valve were normal, but they were separated from the aortic wall 
by transverse tears across two of the commissures (fig. 9). The obvious effect was 
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Fig. 9 (case 7).—Artist’s drawing of the autopsy specimen. The blood pressure 
in this 26 year old Negro was 210 systolic and 85 diastolic. The symptoms at the 
time the tears probably occurred were vague; the patient thought he had “the flu.” 


to prevent normal approximation of the three cusps during diastole, permitting aortic 
regurgitation. 

There was no grossly evident disease of the aorta at the site of the tears or 
elsewhere. The tears were transverse, and the longer one was 1 cm. in length and 
gaped about 5 mm. Near one end of one of the slits there was some bridging of 
the defect by remnants of media covered over by endothelium. There was no evi- 
dence of thrombosis. Microscopic sections taken across the tear showed degeneration 
of the muscle and the elastic tissue of the media and replacement by a mucoid sort of 
fibrous tissue. A few mononuclear cells were evident in the base of the tear, but the 
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vasa vasorum appeared normal. Sections of the aorta taken a few centimeters away 
from the tears did not show any recognizable abnormality. 

Other findings at autopsy consisted of gross and microscopic evidence of 
arteriolar nephrosclerosis, as well as relatively recent lobar pneumonia affecting 
the lower lobe of the right lung. 

(See also case 11). , 


In cases 6, 7 and 11 the clinical signs of aortic insufficiency were 
present, and in 7 of the 9 cases in this group death resulted from con- 
gestive heart failure. Yet in none of the 7 cases were the cusps of the 
aortic valve rolled, thickened, shortened or otherwise abnormal.’ 

Garvin *® has reported 14 instances in which diastolic murmurs 
were heard at the aortic area in cases of severe hypertension. In all of 
these cases the aortic valve appeared normal at autopsy, and the 
murmurs were considered functional. No description of the aortas 
was given. Possibly in some of these cases there were inconspicuous 
aortic tears; many incomplete tears are not recognized on casual 
examination. 


DISSECTING ANEURYSM PROBABLY FOLLOWING INCOMPLETE TEAR 


It is difficult to pick out of the extensive literature on dissecting 
aneurysm cases in which dissection has occurred in stages. Cases 
probably representing this process have been reported by Letulle,®? 
Uhles,®° Klotz and Simpson,®) Hamman and Apperly * and Roberts. 


Case 8.—J. T., a 45 year old Negro who was previously in good health, was 
suddenly seized on Nov. 13, 1936 with sharp, knifelife pain between the shoulder 
blades and in the middle of the chest anteriorly. The pain came on while the patient 
was walking along the street and was accompanied by a choking sensation, dizziness 
and weakness. The pain remained severe for about five minutes and then gradually 
lessened, although it did not disappear. On the following day a similar attack 
occurred, followed this time by orthopnea. He was admitted to the hospital on 
November 15. On examination the temperature was 101.4 F., the pulse rate 108 per 
minute, the respiratory rate 22 per minute and blood pressure 130 systolic and 60 
diastolic. Slight bulging was noted in the third and the fourth interspace just to the 
left of the sternum, and there was a thrill in this area. Systolic and diastolic murmurs 
were noted in the aortic area. There was no tracheal tug. There were numerous 
moist rales in the bases of both lungs. The remainder of the examination revealed 
nothing abnormal. There was no edema or ascites. Examination of the blood showed 
a hemoglobin concentration of 55 per cent, a red cell count of 2,950,000 and a white 
cell count of 15,000, with 56 per cent granulocytes, of which 11 per cent were band 
forms. The Kahn reaction of the blood was 4 plus. Two days after admission, the 


14. A similar situation doubtless prevails when the mouth of an aneurysm, either 
syphilitic or mycotic, is located just above one of the commissures of the aortic valve. 
Two cases of such a condition, in which there were clinical signs of aortic insuffi- 
ciency, are represented by specimens preserved in the pathology museum of the 
George Washington University School of Medicine. 

15. Garvin, C. F.: Functional Aortic Insufficiency, Ann. Int. Med. 18:1799, 
1940, 
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temperature was normal, the pulse rate 74. per minute and the blood pressure 120 
systolic and 65 diastolic. Systolic and diastolic murmurs were still evident at the 
aortic area. On that day the patient got out of bed against instructions. About one 
hour after being put back to bed he suddenly cried out that he was choking. When 
he was seen by the intern a few minutes later the blood pressure was 60 systolic and 
40 diastolic and he was in shock. He died a few hours later, without any apparent 
change in his condition. 


SMALL SEPARATE TEARS 
DEPRESSION OF COMMISSURE 











Fig. 10 (case 8).—Artist’s drawing from the necropsy specimen. The inset 
shows the probable appearance of the lesion before the final complete rupture 
occurred. 


At autopsy the pericardium was found to be tense with clotted blood. About 
1 cm. above the aortic valve was a large transverse rent (fig. 10) in the wall of the 
aorta which almost completely encircled it. This rent appeared to consist of two 
separate tears in line with each other, which subsequently joined when complete 
rupture occurred. A short dissection extended proximally and ruptured into the 
pericardial sac, involving a total distance of approximately 2 cm. There was no evi- 
dence of syphilitic aortitis or of medial necrosis, either grossly or microscopically. 
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This case is believed to represent partial rupture of four days’ 
duration, with complete rupture occurring on the fourth day through 
the base of the older tear. 

Case 9.—L. W., a Negress, was first seen in the dispensary on Oct. 13, 1931, 


when she was 30 years old. Her sixth pregnancy had been interrupted nineteen 
months previously because of toxemia and hypertension. In the dispensary the blood 
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Fig. 11 (case 9).—Artist’s drawing of the autopsy specimen. Two other tears 
were present in the aortic wall but could not be shown in the drawing. The short 
dissection into the pericardium which caused death occurred through the base of 
the tear shown. 


pressure was 210 systolic and 140 diastolic. The heart was found to be slightly 
enlarged, but no murmurs were heard. From this time until September 1935 she was 
under regular observation in the clinic, complaining of headache, insomnia and 
dyspnea on exertion. There was no precordial pain, and at no time were murmurs 
heard. The average of thirty-seven determinations of blood pressure during this 
period was 217 systolic and 134 diastolic. In September 1935 she was admitted to the 
hospital because of precordial pain, dyspnea and edema of the ankles. The blood 
pressure was 260 systolic and 160 diastolic. A rasping systolic murmur was noted 
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over the aortic area. The Kahn reaction of the blood was negative. The results of 
other laboratory examinations were not remarkable. She was discharged from the 
hospital two weeks later, free from pain. From this time until February 1937 she 
was seen regularly in the dispensary and was readmitted to the hospital several 
times because of dyspnea and severe headaches. The average blood pressure during 
this period was 238 systolic and 146 diastolic. On February 9 a rough, rasping, 
diastolic murmur was noted in the aortic area. This change in the character of the 
murmurs caused a diagnosis of subacute bacterial endocarditis to be considered. 
Presumably there was no precordial pain at this time. Both the systolic and the 
diastolic murmur persisted for at least a month, although the blood pressure remained 
unchanged (an average of 248 systolic and 149 diastolic). On April 5 she was 
readmitted to the hospital because of dyspnea, retrosternal pain and swelling of the 
ankles. The blood pressure was 240 systolic and 170 diastolic. The apical impulse 
was in the sixth interspace 13 cm. to the left of the midline. There was a loud 
systolic murmur heard best in the fourth interspace just to the right of the sternum, 
but no diastolic murmur was noted. The Kahn reaction was again negative. 
Roentgen examination of the chest showed great enlargement of the heart and 
fusiform dilatation of the aorta. Two days after admission the patient had an attack 
of severe dyspnea and died in a few minutes, without mention of pain. 

At autopsy the kidneys were small and contracted and showed microscopic 
evidence of arteriolar sclerosis. The pericardial sac was greatly distended with 
blood. On opening of the aorta there was a healed transverse tear 2 cm. long just 
above the posterior commissure of the aortic valve and crossing the two adjacent 
cusps (fig. 11). This tear gaped widely and communicated with a short dissecting 
channel through which rupture into the pericardial sac occurred. Two old healed 
tears were apparent in the ascending aorta, although somewhat higher up. One 
of these was longitudinal, the other oblique. There was no gross or microscopic 
evidence of syphilitic aortitis or of medial necrosis (fig. 2). 


In this case there had obviously been two healed incomplete ruptures 
of the aorta and probably a third. One of the higher incomplete tears 
probably occurred in September 1935, seventeen months before death. 
At this time a rasping systolic murmur was first noted over the aortic 
area, and the patient complained of precordial pain. The finding of a 
diastolic aortic murmur two months before death suggests that an 
incomplete transverse tear just above the aortic valve occurred at that 
time and that the final complete rupture occurred through its base. It 
does not appear likely that either of the healed tears above this level 
could have caused a diastolic murmur. 


Case 10.—F. W., a 47 year old Negro, had a “choking spell” on Feb. 19, 1939 
while eating dinner. This was followed immediately by substernal pain, dyspnea and 
cough. On admission to the hospital two days later he was complaining of dyspnea 
and of pain in both sides of the chest and in the back, made worse by inspiration. 
Two years previously he had been thought to have tuberculosis. On examination 
the temperature was 99 F., the pulse rate 100 per minute, the respiratory rate 22 
per minute and the blood pressure 195 systolic and 130 diastolic. The head and 
neck were normal. The apical impulse was noted in the fifth left interspace in 
the nipple line, and the heart was not thought to be enlarged. The rhythm was 
regular, and there were no murmurs or thrills. The lungs showed slight impair- 
ment of percussion note and a few fine rales over the apexes posteriorly. The 
remainder of the examination showed nothing essentially abnormal. The urine 
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was normal. The blood urea nitrogen was 15 mg. per hundred cubic centimeters. 
The Kahn reaction of the blood was negative. A roentgenogram of the chest, 
taken three days after admission, showed scattered areas of increased density in 
the upper lobe of the right lung, which were thought to represent areas of tuber- 
culosis. The heart was enlarged in its transverse diameter, and the aorta was 
moderately widened. Examinations of sputum were negative for tubercle bacilli. 

The temperature rose to 101 F. a few hours after admission and subsequently 
fell gradually to normal. Pain disappeared in a few days, but cough persisted. 
The pulse rate varied from 100 to 134 per minute. On February 27 the patient 
attempted to get out of bed but suddenly collapsed and was dead in a few 
moments. 

At autopsy there were a few calcified old tuberculous lesions in the upper lobe 
of the right lung, without evidence of recent activity and without pleural involve- 
ment. The pericardial sac contained about 500 cc. of clotted blood. At the orifice 
of the left coronary artery there was a short transverse tear in the aortic wall, 
reaching to each of the adjacent valve commissures but not crossing them. The 
tear gaped slightly, and there was a short dissection in its base along the course 
of the coronary artery. About 2 cm. from the beginning of the dissection there 
was a hematoma in the epicardium, through which rupture occurred into the peri- 
cardial sac. There was no evidence of syphilitic aortitis, and no medial necrosis was 
apparent. 


It is believed that a small incomplete rupture of the aorta occurred 
on February 19 and that eight days later, as the patient was climbing 
out of bed, a tear occurred through the base of the old lesion, resulting 
in dissection and almost immediate death from cardiac tamponade. 


Case 11.—E. B., a 64 year old Negro, was suddenly seized with sharp pain in 
the right side of the chest on April 20, 1939. Previously he had thought he was 
completely well. The pain was made worse by movements of the body and by 
inspiration. He became short of breath immediately after the onset; he had never 
been dyspneic before. Slight cough developed, and on three occasions the sputum 
was blood tinged. Pain and dyspnea became worse, and he was admitted to the 
hospital on April 24. 

On examination the temperature was 99.8 F., the pulse rate 118 per minute, the 
respiratory rate 26 per minute and the blood pressure 140 systolic and 80 diastolic. 
The head and neck were normal. There was slight lag of the right side of the chest 
on respiration. Dulness and many fine and coarse rales were noted at the base 
of the right lung posteriorly. The heart was enlarged, the apical impulse being 
in the sixth interspace 15 cm. to the left of the midsternal line. Numerous pre- 
mature contractions were noted. There was a harsh systolic murmur at the apex, 
thought to be of crescendo type. The remainder of the examination revealed 
nothing abnormal. There was no edema. 

The urine contained hyaline and granular casts but was not otherwise abnormal. 
The Kahn reaction of the blood was negative. Roentgen examination of the chest 
showed mottled areas of increased density in the lower half of the right pulmonary 
field. The heart was markedly enlarged in its transverse diameter, and the aorta 
was widened. On_ the first examination the sputum was reported positive for 
tubercle bacilli, but on ten subsequent examinations none was found. The hemo- 
globin concentration was 53 per cent; the red cells numbered 3,300,000, and the white 
cell count was 11,700. Ejighty-nine per cent of the leukocytes were neutrophils, 
including 28 per cent band forms. The Kahn reaction of the blood was negative. 
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Pain and dyspnea disappeared after two days’ rest in bed. The temperature was 
99-101.6 F. for the first week and ranged between 99 and 100 F. for the second week; 
thereafter it was normal throughout the patient’s stay in the hospital. The pulse 
rate was 100-120 per minute for the first five days and thereafter was usually 70 to 
90 per minute. On May 9—after the’temperature had been normal for several days— 
roentgen examination of the chest showed no change in the density in the right 
lung. On May 16, the blood pressure was 185 systolic and 100 diastolic and the 
heart action was irregular. On May 26, bronchoscopy revealed lack of respiratory 
movement of the right main bronchus but no tumor or other abnormality was noted, 
The patient was kept under observation until June 1, when he was discharged as 
cured. The final diagnosis was bronchopneumonia. 

The patient was readmitted on September 12 because of dyspnea, edema of the 
ankles and weakness. There had been no further pain in the chest. The temperature 














4 


Fig. 12 (case 11)—A roentgenogram of the chest, taken five months after 
incomplete aortic tear probably occurred. The patient was in congestive failure 
due to aortic insufficiency. 


was 98 F., the pulse rate 88 per minute, the respiratory rate 28 per minute and the 
blood pressure 148 systolic and 94 diastolic. The veins of the neck were distended 
and there were marked pulsations in the arteries and veins. There was moderate 
dulness over the bases of both lungs posteriorly, and numerous rales were noted. 
The heart was enlarged, the apical impulse being in the sixth interspace in the 
axillary line on the left side. A hollow, blowing diastolic murmur was heard at 
the aortic area and transmitted downward along the left side of the sternum. A 
short, rough, systolic murmur was also noted at the aortic area. Both could be 
heard over the apex. There were frequent extrasystoles. The liver was palpably 
enlarged and tender. There was marked edema of the legs. 

The hemoglobin concentration was 80 per cent; the red cell count was 3,800,000, 
and the leukocytes numbered 4,400. The differential count was normal. The urine 
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contained a faint trace of albumin and a moderate number of leukocytes. The blood 
urea nitrogen was 15 mg. per hundred cubic centimeters. The Kahn reaction was 
negative. The result of the phenolsulfonphthalein test showed 17.5 per cent 
elimination of the dye in the first hour and 20 per cent in the second hour. On 
ten examinations the sputum was negative for tubercle bacilli. Roentgen exami- 
nation of the chest (fig. 12) on October 3 showed persistent mottled density 
extending outward from the right hilar area. The heart was enlarged downward 
and to the left, and the aortic area was widened. An electrocardiogram (fig. 13) 
taken September 18 showed marked left axis deviation. 

The temperature was normal throughout the patient’s stay in the hospital. The 
pulse rate varied from 80 to 130 per minute. The respiratory rate was slightly 
increased throughout his stay. On October 1 dyspnea and edema were still present 





Fig. 13 (case 11).—An electrocardiogram, taken five months after the original 
tear probably occurred, two months before death. At the time this tracing was 
taken the patient was in congestive heart failure due to aortic insufficiency. 


in spite of digitalis therapy. One week later edema had disappeared, but dyspnea 
was still present. The blood pressure was 160 systolic and 110 diastolic. Improve- 
ment continued, although the heart murmurs persisted unchanged. Arrangements 
were being made for his transfer to a convalescent home. On November 19 he was 
found dead, sitting in a chair with his head on the bed. He had died suddenly, 
without an outcry. 

At autopsy the heart was found to be enlarged, weighing 800 Gm. The left 
ventricle was greatly hypertrophied. The pericardial sac was distended with 
partially clotted blood. All the cardiac valves appeared completely normal. There 
was a large gaping rent in the walls of the right side of the aorta shaped like a 
reversed letter C (fig. 14). The lower limb crossed just above the commissure 
between the anterior and the right posterior cusp of the aortic valve. This portion 
of the tear did not penetrate the aorta and appeared to be older than the remainder. 








712 ARCHIVES OF INTERNAL MEDICINE 










The upright limb and the upper transverse limb of the tear extended through the 
full thickness of the walls and led directly into the pericardial sac. Sections showed 
no evidence of syphilitic aortitis or of medial necrosis. 

















In this case the original incomplete tear probably occurred seven 
months before death, and as the tear gaped the aortic valve sagged and 





+ 


PROBABLE, APPEARANCE 
BEFORE © WRUP TURE 


a 
‘a 
ek, 








OLD INCOMPLETE TEAR 


_ DROPPING OF COMMISSURE 
RESULTING IN MECHANICAL 
AORTIC INSUFFICIENCY 


LARGE SECONDARY: 
TEAR COMPKE 
THROUGH AG 








DEATH FROM 


* . “. es 
all eae 4 
| : 4 


Fig. 14 (case 11).—Artist’s drawing of the necropsy specimen. The inset 
shows the probable appearance of the aorta after an incomplete tear occurred, 
causing aortic insufficiency. Seven months later the tear extended, causing sudden 
death from hemopericardium and cardiac tamponade. 








valvular insufficiency resulted. Undoubtedly the congestive heart failure 
on the second admission was due to aortic insufficiency. Subsequently, 
complete tear and dissection tended to obliterate the evidence of the 
old incomplete tear. 
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SUMMARY 


Incomplete rupture of the aorta is closely akin to dissecting 
aneurysm ; it is the condition which exists after a tear has occurred in 
the vessel wall but before dissection has begun. It may, in the absence 
of dissection, cause pain in the chest and sudden dyspnea and is frequently 
associated with murmurs at the aortic area of the precordium. It is 
probably more frequent than dissecting aneurysm proper and may or 
may not be followed by dissecting aneurysm. If incomplete tear was 
recognized clinically dissection might be prevented in some cases by 
measures which tend to lower the blood pressure, thus permitting 
healing of the vessel wall. 

The following suggestions may be of help in making an antemortem 
diagnosis of incomplete rupture of the aorta: 

If a patient has been under observation for hypertension and returns 
complaining of sudden suffocation and dyspnea, with or without sub- 
sternal pain, and if examination discloses either a systolic or a diastolic 
aortic murmur or both—murmurs which had not been present previ- 
ously—incomplete aortic rupture should be strongly suspected. A 
harsh or rasping type of murmur would be particularly suggestive. 

If the patient is seen for the first time during an acute attack, the 
diagnosis of incomplete rupture of the aorta would have to be made 
largely by exclusion. If no murmurs are detected, an incorrect diag- 
nosis of coronary thrombosis may be made. If there is a diastolic 
murmur at the aortic area, a diagnosis of syphilitic aortic valvulitis 
may be made, and the pain and suffocation may be assigned to narrowing 
of the coronary ostiums. The coincidence of hypertension and negative 
serologic reactions for syphilis may raise some doubt as to the correct- 
ness of this diagnosis. The suddenness of onset of symptoms may 
cause the diagnosis of ruptured aortic valve cusp to be considered. 
In dissecting aneurysm, which might also be confused with incomplete 
rupture, pain is usually more severe, and characteristically, the severity 
and the location of the pain change as dissection continues. 

If the patient is seen for the first time because of heart failure due 
to aortic insufficiency, the correct diagnosis of incomplete aortic rupture 
would be extremely difficult. If the onset of symptoms of heart failure 
is sudden, if the patient shows marked hypertension and if clinical 
evidence of syphilitic and of rheumatic infection is lacking, it may 
occasionally be possible to make a correct diagnosis of incomplete aortic 
rupture as the cause of aortic insufficiency. 

Careful search of the literature has failed to disclose an instance in 
which a correct diagnosis of incomplete rupture of the aorta has been 
made ante mortem. 
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The importance of hyperacidity of the gastric juice as a factor in 
the causation of duodenal ulcer and of chronic dyspeptic symptoms is 
widely recognized. Most forms of treatment aim at controlling hyper- 
acidity by means of repeated chemical neutralization or by surgical 
intervention. The occurrence of gastrojejunal ulceration following 
surgical treatment, however, suggested that other methods for the control 
of gastric acidity might be tried, and to this end a study was made of 
the effects of irradiation of the gastric mucosa by radium. 


METHOD 


As a preliminary 3 elderly patients with a long history of duodenal ulceration 
were selected for trial, and later, as the results were promising, a number of 
younger patients with hyperacidity and a shorter history also underwent treat- 
ment. In all cases gastric function was studied before and after the use of 
radium. Either two 25 mg. needles or four 10 mg. needles of radium were 
secured in the end of a stout rubber tube, which was swallowed like a Ryle tube. 
The end of the tube containing the radium needles was surrounded by a rubber 
bag, which was distended with water when in position in the stomach. This 
arrangement prevented the needles from passing on into the duodenum and also 
held them off the stomach wall. Position was controlled by roentgen examina- 
tion, and treatment was carried out. in four to five hour periods daily until a 
total dose of 2,000 to 2,500 milligram-hours had been administered. 

To determine the secretory activity of the gastric mucosa some form of 
gastric analysis is essential. The test usually employed is the fractional test meal 
of gruel, which gives a rough quantitative measure of the concentration of acid 
in the gastric juice. Early specimens, however, are much diluted by the gruel 
of the meal, while the extent of the dilution in later specimens depends on the 
rate of emptying of the stomach. Only when all the meal has passed through 
the pylorus is relatively pure gastric juice obtained. Gruel also does not con- 
stitute a maximum stimulus for gastric secretion, as is shown by the fact that 
while the first test meal to which a patient is subjected may suggest the presence 
of achlorhydria, in subsequent tests a normal acid secretion may result. Further- 
more, with gruel meals no information regarding the volume of juice secreted is 
obtained. 

In order to secure data on the secretory capacity of the gastric mucosa, we 
studied the concentration of acid and the rate of gastric secretion after the sub- 
cutaneous injection of histamine acid phosphate using the technic of Bloomfield and 


From the Department of Surgery and the Medical Unit, University of Otago. 
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Polland! and Polland? with certain minor variations suggested by Lander and 
Maclagan.? Study of the gastric secretion following administration of. histamine 
acid phosphate has the following advantages: The procedure is standardizable; it 
provides a maximum stimulus to secretion, and it yields pure gastric juice suitable 
for volume measurement and for chemical analysis. 

Tests were carried out at 9 a. m., no food or fluids having been taken by the 
subject since the previous evening. A Ryle tube was passed, the resting juice 
aspirated and the stomach then washed out with several syringefuls of water. This 
acts as a lavage to remove mucus and is also an indication of the satisfactory 
placing of the tube, since with the bulb in the most dependent portion of the 
stomach a syringeful of water passed into the empty stomach should be recover- 
able in approximately equal volume. One milligram of histamine acid phosphate was 
then given subcutaneously, and more or less continuous aspiration of the gastric 
juice was employed throughout the subsequent fifty minutes, the juice being 
saved in ten minute specimens in separate bottles. Free acidity was then deter- 
mined by titration with sodium hydroxide solution, with Toépfer’s reagent (0.5 per 
cent alcoholic solution of dimethylaminoazobenzene) used as an indicator, while the 
rate of secretion per hour of gastric juice was calculated from the volume of juice 
collected in the forty minute period between ten and fifty minutes after injection 
of histamine. By adding together the amounts of tenth-normal free hydrochloric 
acid in each of these four specimens and multiplying this total by 1.5, the rate of 
secretion per hour expressed in terms of cubic centimeters of tenth-normal hydro- 
chloric acid was determined. 

RESULTS 


Treatment with radium was employed in 14 cases of duodenal ulcer. 
In 1 case the effects on the gastric secretion were assessed by means 
of the gruel meal only, in 10 by histamine tests only and in 3 both by 
gruel meals and by histamine tests. In all, thirty tests of gastric function 
were carried out prior to radium treatment and forty-four after treatment. 

Response of Gastric Function to Histamine—These tests were 
carried out according to the technic just described. In 10 cases more 
than one control test was done prior to irradiation, and in each instance 
there was remarkably close agreement between the first and subsequent 
tests, a fact which confirms Polland’s view that histamine produces the 
maximum response of which the stomach is capable. The results of 
these investigations conducted before and after treatment with radium 
are considered under three main headings: (1) maximum free acidity 
in the samples of gastric juice (fig. 1), (2) rate of secretion of gastric 
juice per hour (fig. 2) and (3) rate of secretion of tenth-normal hydro- 
chloric acid per hour (fig. 3). The results are set out diagrammatically 
according to a uniform plan. In each figure the line marked “100” 
represents for each case the control, or initial, level of the factor under 


1. Bloomfield, A. L., and Polland, W. S.: The Diagnostic Value of Studies 
of Gastric Secretion, J. A. M. A. 92:1508 (May 4) 1929. 

2. Polland, W. S.: Histamine Test Meals, Arch. Int. Med. 51:903 (June) 
1933. 

3. Lander, F. P. L., and Maclagan, N. F.: One Hundred Histamine Test 
Meals on Normal Students, Lancet 2:1210 (Dec. 1) 1934. 
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Fig. 1—Maximum free acidity before and after treatment with radium. The 
length of a line represents the percentage fall in maximum free acidity following 
treatment, while the dot at the foot represents this factor following treatment 
expressed as a percentage of the maximum free acidity before treatment. 
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Fig. 2.—Rate of secretion of gastric juice before and after treatment with 
radium. The length of the line represents the percentage fall in the rate of secre- 
tion of gastric juice following treatment, while the dot at the foot represents 
the rate following treatment expressed as a percentage of the rate before treatment. 
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Fig. 3.—Rate of secretion of tenth-normal hydrochloric acid in the gastric juice 
before and after treatment with radium. The length of the line represents the 
percentage fall in the rate of secretion following treatment, while the dot at the 
foot represents the rate following treatment expressed as a percentage of the rate 
before treatment. 
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consi 


deration prior to irradiation with radium, while the vertical line 


drawn downward from this level indicates the percentage of the original 
yalue to which this factor has been reduced as the result of treatment. 
Thus, in a given test a reduction of maximum free acidity to 0 per cent 
means that all specimens of gastric juice obtained were achlorhydric. 
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Fig. 4 (case 1).—Gastric function before and after treatment with radium, as 


measured by the réSponse to a gruel test meal. 
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Fig. 5 (case 2).—Gastric function before and after treatment with radium, 


as measured by the response to a gruel test meal. 


Response of Gastric Function to Gruel.—In 3 cases (2, 3 and 4) both 
histamine and gruel tests were employed, while in 1 (case 1) the 


gruel meal alone was used. 
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Case 1 (fig. 4)—This patient was the first to undergo radium treatment, 
which was commenced in November 1937. The control test showed delay in 
emptying the stomach, with food and starch still present at the end of three 
hours, and a high, climbing curve which reached a maximum free acidity of 110 
per cent. Numerous tests have been done since, and in all there is a significant 


reduction in free acidity. 
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Fig. 6 (case 3).—Gastric function before and after treatment with radium, 
as measured by the response to a gruel test meal. 
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Fig. 7 (case 4).—Gastric function before and after treatment with radium, 
as measured by the response to a gruel test meal. 

CasE 2 (fig. 5).—Seven weeks after treatment the maximum free acidity 
was approximately half that in the control test, while the acidity of the juice 
during rest and of the juice remaining at the end of the test was also markedly 


reduced. 
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Case 3 (fig. 6).—Fifteen weeks after treatment the climbing curve typical 
of duodenal ulcer was replaced by a curve at a lower level, with no free acid in 
the juice obtained during rest or at the end of the test. 

Case 4 (fig. 7).—Nine weeks after treatment the concentration of free acid 
was lower than in the control test. The emptying time of the stomach, however, 
was one and a quarter hours, in place of two and three-quarters hours, so that 
dilution with food ceased much earlier and consequently the actual acid secretion 
following treatment was less than would appear from a simple comparison of 
the acid curves alone. Eight months later the curve had returned to a level 
slightly higher than the original one. 


COMMENT 


The aim of this investigation was the treatment of hyperacidity caus- 
ing chronic symptoms. In most cases, if not in all, duodenal ulceration 
was present: In all 14 the patients presented symptoms typical of this 
condition; in 10 the presence of an ulcer was proved by roentgen 
examination ; perforation had occurred in 1, while in 3 others there was 
an initial strongly positive reaction for occult blood in the feces, which 
later became negative as the result of medical treatment. Reduction in 
gastric acidity following irradiation was encountered in 13 of 14 cases 
and was of an order which was not likely to be fortuitous. In the 
remaining case (8) there was no change, and no attempt was made 
to secure an effect by increasing the dose. In the histamine series both 
the concentration of free acid and the rate of secretion of juice were 
reduced, while the rate of secretion of tenth-normal hydrochloric acid 
per hour, depending on both these factors, showed in every case a greater 
reduction than did either separately. Of the 13 cases in which a decrease 
was obtained, the patient in 1 has been followed up for two and a half 
years, and those in 3 for one year, in 2 for over eight months and in all 
except 2 of the remainder for over four months. Sufficient time has not 
yet elapsed to warrant a definite statement regarding the permanence 
of this fall in acidity. There is some indication, however, that gastric 
acidity does not remain at the lowest level indefinitely but that it 
gradually rises again toward a more normal level (figs. 3 and 4). 

No ill effects, either immediate or delayed, were encountered in any 
case, and in particular repeated examinations of the blood failed to 
show evidence of any interference with the hematopoietic system. 

In considering the clinical results associated with these 13 cases in 
which reduction of acidity was obtained, we found that in 7 cases 
(4, 5, 9, 10, 11, 12 and 13) the patients became free of symptoms in the 
absence of further alkali treatment. Four in particular put on weight 
and commented on a sense of well-being during the subsequent months. 
These 7 were the youngest patients in the series, and their symptoms 
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had been of comparatively short duration. They were, therefore, the 
most promising subjects for treatment. In 5 other cases (1, 3, 6, 7 
and 14) the patients stated that there was definite improvement, with 
reduction in the severity and frequency of symptoms, but that complete 
freedom had not been obtained. Intermittent treatment with alkalis 
had been necessary, but possibly in some instances as a precautionary 
measure. These patients were older than those in the previous group, 
and their symptoms had been of many years’ duration. 

In the remaining case (2) the patient, although the chemical results 

were satisfactory, was not improved clinically and was operated on 
seven weeks after radium treatment, when it was found that the ulcer 
had penetrated into the pancreas, thus explaining the failure to improve, 
either with alkali therapy before irradiation or after radium treatment. 
The pathologic report on the specimen of gastric mucosa removed after 
irradiation was as follows: 
The mucosa has an atrophic appearance with a striking absence of rugae, 
especially in the body and in the pyloric region, the whole mucosa appearing even, 
smooth, velvety and thinner than normal. A section taken 1 inch (2.5 cm.) up 
the greater curvature away from the pyloric segment and corresponding to the 
area of atrophy seen by the naked eye shows typical fundus glands. Approximately 
the middle third of the length of the glands is occupied almost entirely by oxyntic 
cells, which present a normal appearance. Further sections at intervals of an 
inch up the greater curvature to the fundus contain a similar proportion of healthy 
oxyntic cells. The mucosa shows a marked infiltration with plasma cells, and 
there is no apparent effect of the irradiation on the blood vessels. 


It is, of course, impossible to state how much of this appearance was 
due to the treatment with radium. 


SUMMARY 


A method of radium treatment is described which has reduced gastric 
acidity in cases of duodenal ulcer. 

In 13 of 14 cases in which this treatment has been tried there has 
been a marked reduction in acidity of the gastric juice and in volume of 
juice secreted. 

Clinical improvement accompanied chemical improvemeat in the 
majority of cases. 


Note.—In the interval between completion of this paper and receipt 
of the proof our attention has been drawn to a paper by Palmer and 
Templeton,* in which roentgen radiation directed toward the upper two 
thirds of the stomach depressed gastric secretion in patients. Observa- 
tions made by other investigators who also irradiated the stomach 


4. Palmer, W. L., and Templeton, F.: The Effect of Radiation Therapy on 
Gastric Secretion, J. A. M. A. 112:1429 (April 15) 1939. 
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externally are summarized. We were unaware of this work while our 
observations on the effect of intragastric radium therapy were in progress. 
The local effects on the acid secretion of the stomach and the duration 
of these effects following the two types of treatment appear to be similar, 
but in the series of patients treated by radium no adverse effects on 
neighboring organs were noted. 


Physicians of Dunedin Hospital gave us permission to study patients under 
their care, Prof. F. H. Smirk assisted us in the preparation of this paper, Prof. 
E. F, D’Ath made the report of the microscopic examination of sections of stomach 
removed at operation and Miss M. N. Woods did the chemical analysis on all the 
specimens of gastric juice. 


25 High Street. 
8 Royal Terrace. 





USE OF THE DAILY FECAL OUTPUT OF UROBI. 
LINOGEN AND THE HEMOLYTIC INDEX IN 
THE MEASUREMENT OF HEMOLYSIS 


EDWARD B. MILLER, M.D. 


KARL SINGER, M.D. 
AND 
WILLIAM DAMESHEK, M.D. 
BOSTON 


The concentration of hemoglobin and the number of red cells in the 
blood are normally kept fairly constant as the result of two opposing 
forces: blood formation in the bone marrow and blood destruction, 
presumably in the reticuloendothelial system. The degree of red cell 
formation can be fairly well judged not only by the erythrocyte count 
but by such factors as polychromatophilia and the reticulocyte count or 
more directly by biopsy of bone marrow. The degree of blood destruc- 
tion may be estimated by determination of the various hemoglobin 
derivatives, such as bilirubin in the blood and urobilinogen in the urine 
and the feces. The output of the latter pigment, which is formed directly 
from bilirubin in the intestines, has been shown to be useful as an index 
of hemoglobin destruction. On its formation in the intestines urobi-. 
linogen may be said to undergo one of three processes: (1) absorption 
by the intestinal mucosa into the portal circulation and the liver, where 
it may again be converted to bilirubin and reexcreted in the bowel 
(‘“enterohepatic circulation’’) ; (2) absorption by the intestinal mucosa 
into the general circulation and eventual excretion (as urobilinogen) 
in the urine (the normal daily urinary excretion is 1 to 2 mg.), or (3) 
excretion in the feces (the bulk of urobilinogen is removed in this way). 
Urobilin is the collective name for several oxidation forms of urobi- 
linogen. 

The daily amount of urobilinogen excreted in the feces (50 to 200 
mg.) shows great fluctuation, due in part to the rather complicated 
endogenous metabolism of urobilinogen and in part to variations in 
the intestinal motility. There are, furthermore, marked individual 
differences which are chiefly dependent on the total mass of circulating 
hemoglobin. This last-named value is obtained from the concentration 
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of hemoglobin in grams per hundred cubic centimeters and from the 
total blood volume. The latter varies directly, as does the basal metabolic 
rate, with the surface area of the subject. Thus, to some extent at least, 
the daily output of urobilinogen in the feces is an expression of the 
surface area, and this measurement must be taken into account in its 
evaluation. Since the only source of fecal urobilinogen is the hemo- 
globin of destroyed red cells, calculation of the mathematic relation 
between the excreted pigment and the total mass of hemoglobin should 
be a more reliable indicator of the degree or rapidity of hemolysis than 
the fecal content of urobilinogen alone. Such a hemolytic index may 
be expressed by the following equation: 


average (of 4 days) daily output of fecal urobilinogen (mg.) x 100 


total hemoglobin (hemoglobin [Gm./100 cc.] X total blood volume 
100 


This index furnishes information regarding the amount of excreted 
urobilinogen derived daily from 100 Gm. of circulating hemoglobin. 

As just stated, the daily output of fecal urobilinogen in a given 
subject is irregular. Singer’ showed that a fairly constant daily rate 
could be attained by keeping the subject on a constant diet. The 
irregular excretion of urobilinogen during the period of a freely chosen 
diet could be leveled out by taking average daily values, which over a 
ten day period coincided closely with the values obtained with the subject 
on a constant diet. It was determined in this study that the minimal 
period for estimation of a fairly good daily average was four days, a 
single day’s estimation being practically valueless. In the presence of 
diarrhea, constipation or fever even the daily average of a four day 
period may be grossly inaccurate. Recently Sparkman ? has used single 
fecal specimens for the determination of urobilinogen per hundred 
grams of stool. Because this method takes no account of the intricacies 
of urobilinogen metabolism and variations in its output, it is, as Watson * 
has already pointed out, subject to great inaccuracy. 

Thus, for determination of the “hemolytic index,” it is necessary to 
obtain the average daily output of urobilinogen in a complete four day 
collection of feces and to determine the blood volume. Although intro- 
duced by Belanogowa * in 1928, determination of this or a similar index 











1, Singer, K.: Studien zum Problem der Blutmauserung: I. Ueber den Einfluss 
der Ernahrung auf die Urobilinogen-Ausscheidung mit den Faeces, Wien. Arch. f. 
inn. Med. 20:59, 1930; II. Ueber den Einfluss der Leberdiat auf die Funktion des 
erythrolytischen Systems, Ztschr. f. d. ges. exper. Med. 71:137, 1930. 

2. Sparkman, R.: Studies of Urobilinogen: II. Normal Values for Excretion 
of Urobilinogen, Arch. Int. Med. 63:867 (May) 1939. 

3. Watson, C. J.: Regurgitation Jaundice, J. A. M. A. 114:2427 (June 22) 
1940. 

4. Belanogowa, N. S.: Ueber den Blutumsatz bei verschiedenen Anamien und 
die Beeinflussung desselben durch die Behandlung mit Bluttransfusionen, Salvarsan, 
Arsen, Eisen und Leberdiat, Deutsches Arch. f. klin. Med. 162:297, 1928. 
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has been used in comparatively few investigations. The present paper 
deals with our use of this method, which we have found particularly 
helpful in the study and evaluation of the hemolytic syndromes. 


METHODS 


Red Cell Count.—Pipets and hemocytometers certified by the United States 
Bureau of Standards and an automatic pipet shaker were used. 

Hemoglobin: An Evelyn or a Cenco photoelectric colorimeter was used.5 One 
hundred per cent equals 15.6 Gm. per hundred cubic centimeters of blood. 

Hematocrit Reading.—Venous blood was collected in 5 cc. vials containing 6 mg, 
of dry ammonium oxalate and 4 mg. of potassium oxalate ® and was centrifuged in 
Wintrobe hematocrit tubes for twenty-five minutes at 3,500 revolutions per minute. 

Blood Volume.—The method of Gibson and Evans? using the azo dye Evans blue 
was employed. When actual volumes were not determined, the “expected” total 
volumes were used in determining the circulating hemoglobin values. 

“Expected” Blood Volume.—This factor was determined by the formula of 
Gibson and Evans,’ which is based on the surface area and is applicable when no 
marked disturbance in the height to weight relation exists. Otherwise, the blood 
volume is related to the weight. 

Fecal Urobilinogen—The urobilinogen in the feces was determined quantitatively, 
according to the method of Watson.§ This method is based on the original method 
of Terwen ® and the modification of Fiirth and Singer.1° The average daily value 
of a four day collection was used. 

Quantitative Measurement of Bilirubin—The method of Malloy and Evelyn 
was used. Evelyn and Cenco photoelectric colorimeters were used. 


RESULTS 
Normal Subjects (table 1).—The hemolytic index in 8 normal 
adults varied from 11.1 to 20.8; this indicates that at least 11.1 mg. of 
urobilinogen is normally derived from 100 Gm. of hemoglobin. Similar 


5. Evelyn, K. A.: Stabilized Photoelectric Colorimeter with Light Filters, J. 
Biol. Chem. 115:63, 1936. 

6. Heller, V. G., and Paul, H.: Changes in Cell Volume Produced by Varying 
Concentrations of Different Anticoagulants, J. Lab. & Clin. Med. 19:777, 1934. 

7. Gibson, J. G., II, and Evans, W. A., Jr.: Clinical Studies of the Blood 
Volume: I. Clinical Application of a Method Employing the Azo Dye “Evans 
Blue” and the Spectrophotometer, J. Clin. Investigation 16:301, 1937. 

8. Watson, C. J.: The Average Daily Elimination of Urobilinogen in Health 
and Disease, with Special Reference to Pernicious Anemia, Arch. Int. Med. 47:698 
(May) 1931. 

9. Terwen, A. S. L.: Ueber ein neues Verfahren zur quantitativen Uro- 
bilinbestimmung in Harn und Stuhl, Deutsches Arch. f. klin. Med. 149:92, 1925. 

10. Firth, O., and Singer, K.: Ueber die quantitative Bestimmung kleiner Uro- 
bilinogen- und Urobilinmengen in den Faeces, Ztschr. f. d. ges. exper. Med. 69: 
152, 1929. 

11. Malloy, H. T., and Evelyn, K. A.: Oxidation Method for Bilirubin Determi- 
nations in Bile and Meconium with the Photoelectric Colorimeter, J. Biol. Chem. 
122:597, 1938. 
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values (10.3 to 22.8) were obtained by Heilmeyer and Oetzel ** on the 
basis of 100 per cent hemoglobin being equal to 16.5 Gm. Corrected 
for 15.6 Gm. their values are 10.9 to 24.2. In children Josephs ** found 
a somewhat higher urobilinogen-hemoglobin ratio. His values are not 
directly comparable to ours because he used a different method for 
determination of urobilinogen. 

Conditions with a Lowered Hemolytic Index.—In cases of several 
disorders which differed greatly in character—-chronic hypochromic 
(iron deficiency) anemia, polycythaemia vera and the postsplenectomy 
state—a hemolytic index definitely lower than normal was demonstrable. 
A low hemolytic index indicates (a) a diminished rate of hemolysis in 
comparison with the normal rate, (b) a sparing action of the body in 
output of the pigment or (c) a combination of both. That the organism 
may retain hemoglobin derivatives for the resynthesis of hemoglobin 
has been demonstrated by various investigators (Heilmeyer and Oetzel,” 
Singer * and others). 

Iron Deficiency Anemia: A low index was found in 4 cases of 
hypochromic anemia (table 2, cases 1, 2, 3 and 4). One of the 
advantages of the hemolytic index is that one may set up in any given 
case minimal and maximal expected values for output of urobilinogen. 
The actual output can then be expressed in percentage of the expected 
figures, thus showing more clearly the deviation from the normal. In 
the cases of hypochromic anemia the actual reduction in the pigment 
output was 19 to 64 per cent. This may be partly due to a sparing 
action of the body in the output of pigment in the presence of a deficiency 
of hemoglobin, although an actual diminution in the rate of blood 
destruction is probably also present. 

Polycythemia: In 6 of 7 cases of polycythaemia vera, the hemolytic 
index was definitely low (table 3), with the expected minimal excretion 
of urobilinogen reduced 17 to 45 per cent. In all cases there was the 
characteristic considerable increase of the total blood volume and the 
red cell mass. The lowered hemolytic index in these cases of poly- 
cythemia points either to a decreased breakdown of the red cells or to 
a sparing of pigment by the body for use in hemoglobin formation. 
The latter interpretation seems most likely. A similar sparing mechanism 
was demonstrated by Jacobs and Scheffner** and Singer? after the 


12. Heilmeyer, L., and Oetzel, W.: Blutfarbstoffwechselstudien: II. Ergebnisse 
bei Gesunden; Diatversuche; Der Blutfarbstoffwechsel im Hunger, Deutsches 
Arch, f. klin. Med. 171:365, 1931. 

13. Josephs, H. W.: The Mechanism of Anemia in Infancy, Bull. Johns Hopkins 
Hosp. 55:335, 1934. 

14. Jacobs, E., and Scheffner, W.: Quantitative Urobilinogenbestimmungen im 
Stuhle, Ztschr. f. d. ges. exper. Med. 44:116, 1924. 
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injection of phenylhydrazine into patients and into experimental animals, 
Otto and Heilmeyer ** also demonstrated slightly diminished values for 
the hemolytic index in 2 cases of polycythemia, and this has also been 
confirmed by Watson (personal communication). The presence of a 
low hemolytic index definitely rules out the possibility that the stimulus 
for the overproduction of red cells in cases of this disease lies in a 
primary hemolytic process with overcompensation by the bone marrow. 


Postsplenectomy State: A lowered hemolytic index was found in 
10 of 13 cases (table 4) in which splenectomy had been performed for 
various diseases, such as purpura, traumatic rupture of the spleen, 
cirrhosis of the liver, hemolytic anemia, leukemia and Gaucher’s disease. 
The reduction from the expected minimal output varied from 20 to 69 
per cent. With 2 exceptions, no great deviations from the expected 
total blood volume were encountered. In these cases there were also 
other changes, such as target cells, Howell-Jolly bodies and increased 
hypotonic resistance, as discussed in another paper.** The reduction 
in output of fecal urobilinogen became evident shortly after splenectomy 
and was persistent, indicating a definite diminution in blood destruction. 
In the 3 cases in which the hemolytic index was normal it was apparent 
that increased hemolysis had persisted after splenectomy. In 2 of these 
cases there was continued hemolytic anemia and marked spherocytosis 
despite splenectomy. In the third case well advanced Gaucher’s disease 
was present. 

Conditions with an Increased Hemolytic Index.—Determination of 
the hemolytic indexes in instances of increased hemolysis was of 
particular importance, both from the clinical and the theoretic stand- 
point. In some cases although the absolute value for urobilinogen output 
in the feces was practically normal, the rate of blood destruction as 
measured by the hemolytic index was greatly increased. 


Pernicious Anemia: Of 3 cases of pernicious anemia (table 5) in 
which the bilirubin content of the serum was normal (0.5 to 1.0 mg. 
per hundred cubic centimeters), the absolute urobilinogen output in 
the feces in 2 cases was only slightly increased (236 and 266 mg. per 
day). Determination of the hemolytic index, however, demonstrated 
a greatly increased rate of hemolysis, namely, 204 to 474 per cent above 
the expected maximal figures! The comparatively low absolute values 
for fecal urobilinogen were dependent on the lowered mass of circulating 
hemoglobin ; reference to the hemolytic index indicated, however, that 


15. Otto, W., and Heilmeyer, L.: Klinische Farbmessungen: X. Der Einfluss 
von Phenylhydrazingaben und Aderlassen auf den Blutfarbstoffwechsel mit beson- 
derer Beriicksichtigung der Harnfarbstoffausscheidung, Ztschr. f. d. ges. exper. Med 
77:144, 1931. 

16. Singer, K.; Miller, E. B., and Dameshek, W.: Hematologic Changes Follow- 
ing Splenectomy in Man, Am. J. M. Sc. 202:171, 1941. 
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these values were considerably higher than the expected normal ones. 
The result of the bilirubin excretion test, which was performed in all 
3 cases, was normal, indicating a normal (or perhaps better than normal ) 
excretion of bilirubin by the liver cells. In a fourth case of pernicious 
anemia, atypical because of the presence of free hydrochloric acid in 
the gastric juice and an unusually slow response to liver extract 
(“achrestic” anemia of Wilkinson and Israéls), the hemolytic index 
was also greatly increased. These observations serve to indicate that 
a normal bilirubin level may occur in the presence of increased hemolysis. 
In cases of severe anemia demonstration of the presence and the degree 
of increased hemolysis may only be possible by means of the hemolytic 
index. 

Hemolytic Anemia: Of 9 cases of hemolytic anemia of the congenital 
and acquired varieties (table 6, cases 1 through 9), an elevated hemolytic 
index was present in all. The increase over the maximal expected 
urobilinogen output varied between 287 and 1,672 per cent. No regular 
parallelism between the increase of the hemolytic index and the bilirubin 
level of the blood was demonstrable, again indicating that the bilirubin 
level is the product of two opposing forces, viz., bilirubin formation and 
bilirubin excretion by the liver cells, and that the best single evidence 
of increased hemolysis is the determination of the fecal output of 
urobilinogen (and its relation to the total mass of hemoglobin). The 
extreme reduction in output of urobilinogen following splenectomy was 
striking. 

Cooley's Anemia: In 2 cases of Mediterranean anemia (table 6, 
cases 10 and 11) a definitely elevated hemolytic index was present. 
The increases over the maximal expected output of urobilinogen were 
700 and 2,159 per cent, respectively. The hemolytic character of this 
type of anemia, although “target” cells with increased hypotonic 
resistance were present, indicates that the result of the fragility test is 
by no means indicative of the susceptibility of the red cells to hemolysis. 

Gaucher’s Disease: In a case of Gaucher’s disease (table 6, case 12) 
in which the bilirubin level in the serum was high (2.98 mg. per hundred 
cubic centimeters), the hemolytic index was slightly increased. There 
was also evidence of retention jaundice, as indicated by the delay in 
bilirubin excretion when 50 mg. of bilirubin was injected intravenously. 
When the spleen was removed, the jaundice quickly disappeared. These 
findings indicated that increased hemolysis (splenic in type) may be 
present in Gaucher’s disease. 

COMMENT 


Of the various indexes which might point to increased destruction of 


blood—jaundice of the acholuric type, “indirect” bilirubinemia, an 
increase in the urinary urobilinogen, anemia, leukocytosis and reticulo- 
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cytosis—none is specific. As Dameshek and Singer ** have shown, 
acholuric jaundice and “indirect” bilirubinemia may be present in 
“familial nonhemolytic jaundice” and in mild degrees of hepatic disease, 
The importance of determining the fecal output of urobilinogen in the 
differential diagnosis of familial hemolytic jaundice and the nonhemolytic 
type was emphasized in this paper. An increase in urinary excretion of 
urobilinogen is not only common in mild disease of the liver but is 
present in acute infections. The excretion of urobilinogen in the urine 
is furthermore extremely variable in the hemolytic syndromes. In some 
conditions with marked hemolysis the values for urinary urobilinogen 
may be only slightly above normal. Anemia and leukocytosis, with or 
without reticulocytosis, are, of course, nonspecific and may be associated 
with hemorrhage, infection, acute leukemia, malignant growths, etc. 
Spherocytosis and an increase in fragility of red cells in hypotonic 
solutions of sodium chloride, which, as Dameshek and Schwartz ?§ have 
emphasized, are definite indicators of the presence of a hemolytic process, 
are often not present in a given case, particularly in an instance of the 
acquired type of hemolytic anemia. What is more, spherocytosis is 
usually present after splenectomy in cases of congenital hemolytic 
jaundice, although there is no evidence of increased breakdown of the 
blood. 

In our experience the only constant indicator of increased hemolysis 
—with or without anemia, jaundice, reticulocytosis, increased urinary 
urobilinogen, etc.—is an increase in the fecal content of urobilinogen. 
Even this, as just pointed out, may be defective when the mass of 
circulating hemoglobin is so diminished that the absolute content of 
urobilinogen in the feces is normal or low, even though hemolysis is 
increased. Under such circumstances the hemolytic index becomes all 
important. 

Determination of the hemolytic index requires estimation of the 
blood volume. This is a relatively difficult procedure which is not 
applicable to routine laboratory usage. In the present investigation 
the Gibson-Evans dye method for estimating the blood volume was 
used. This method has been shown to be more accurate than previous 
dye methods, since the blue dye can be read accurately in the photo- 
electric colorimeter, even in the presence of slight hemolysis.’® 


17. Dameshek, W., and Singer, K.: Familial Nonhemolytic Jaundice, Arch. Int. 
Med. 67:259 (Feb.) 1941. 

18. Dameshek, W., and Schwartz, S. O.: Acute Hemolytic Anemia, Medicine 
19:231, 1940. 

19. That, strictly speaking, the red cell volume or the total hemoglobin content 
may not be as accurate as Gibson and others have intimated has recently been 
pointed out by Ebert and Stead (Ebert, R. V., and Stead, E. A.: Demonstration 
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An approximation of the total blood volume (“expected” blood 
volume) is obtained by having recourse to the formula of Gibson and 
Evans,’ which is based on the surface area. From knowledge of this 
factor and the hematocrit reading, the red cell mass, or total hemoglobin, 
can be readily determined. An even simpler, albeit more inaccurate, 
approximation may be made from the concentration of hemoglobin or the 
hematocrit readings. Thus with a hemoglobin percentage of 20 (one fifth 
of normal) and a normal output of urobilinogen, one may say with fair 
assurance that the hemolytic index is at least five times normal. In a child 
weighing 50 pounds (23 Kg. [approximately one-third the weight of 
a normal adult]) with a hemoglobin concentration of 20 per cent and 
a daily fecal output of urobilinogen of 200 mg., blood destruction is at 
least fifteen times greater than normal. 

From the results thus far obtained, it is evident that the hemolytic 
index permits a better evaluation of the pigment metabolism than does 
simply the absolute value of the daily excretion of urobilinogen. 
Knowledge of the index permits the expression of any given urobilinogen 
excretion in percentage of the expected minimal or maximal values. 
This is of definite value in the interpretation of the output of pigment 
in the various blood disorders. 

A reduced hemolytic index, such as occurs in chronic hypochromic 
anemia, in polycythemia and in the postsplenectomy state, may be due 
to a diminished rate of blood destruction, to a sparing of the pigment 
by the body or to a combination of both. The first mechanism appears 
to be present in the postsplenectomy state and is confirmatory of the 
role of the spleen in blood destruction. In polycythemia a pigment- 
sparing action of the body is probable. That the organism tries to 
prevent the loss of pigment complexes in certain pathologic conditions 
was demonstrated in pigment balance studies following the injection 
of phenylhydrazine. Jacobs and Scheffner ** computed that only one 
third of the expected urobilinogen was actually excreted and Singer * 
found only one fifth of the expected urobilinogen in the feces of dogs 
after a single injection of phenylhydrazine. In the anemia of chronic 
iron deficiency the lower index may also be due to a sparing action 
by the body, although a diminished rate of blood destruction must 
also be taken into consideration, since in cases of such anemia target 
cells and decreased fragility of red cells occasionally occur, as in the 
postsplenectomy state. 


That in Normal Man No Reserves of Blood Are Mobilized by Exercise, Epinephrine 
and Hemorrhage, Am. J. M. Sc. 201:655, 1941), who demonstrated that although 
the plasma volumes may be accurately determined, the red cell volumes (which 
depend for their calculation on the hematocrit reading) are subject to some variation, 
depending on the different concentrations of red cells in the various parts of the 
circulation. 
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In hemolytic anemias determination of the hemolytic index js 
particularly valuable in cases in which the absolute values of the 
urobilinogen output are only slightly above normal. By relating these 
values to the hemoglobin content a considerable degree of hemolysis 
may be demonstrated. This was particularly evident in 4 cases of 
pernicious anemia in which the blood level of bilirubin was normal. 
In these cases the hemolytic index was the only means for obtaining 
an estimation of the degree of hemolysis. The marked diminution in 
blood destruction following the use of liver extract is a striking 
phenomenon. The finding of an elevated hemolytic index in 2 cases of 
Cooley’s anemia, despite the presence of target cells with increased resis- 
tance to hypotonic sclution of sodium chloride indicates that although 
the target cell presents an increased resistance to such solutions in the 

test tube, its intravascular resistance may be distinctly altered. The | 
mechanisms which lead to increased blood destruction in Cooley’s 
anemia are still obscure and may be concerned with fundamental 
problems of hemoglobin metabolism. The variations in hemolytic index 
during the course of hemolytic jaundice have been of material assistance 
in assaying the severity of the disease. The great reduction in hemo- 
globin destruction following splenectomy has been of unusual interest. 
As already pointed out, much less hemoglobin is destroyed per unit of 
time in the patient who has undergone splenectomy than in the normal 
person. This may also be the case, even with persistent spherocytosis 
and increased fragility of red cells in hypotonic saline solution, in 
instances of congenital hemolytic jaundice. 

Since the results of our studies have demonstrated that even the 
average daily urobilinogen output of a four day collection of feces may 
of itself be unrevealing or even misleading as regards the question of 
increased blood destruction, the questionable value of determining 
the amount of urobilinogen per hundred grams of stool in a single 
specimen (Sparkman*) should be evident. The amount of uro- 
bilinogen excreted daily should be known, and to have even greater 
significance, this figure should be related to the values for hemoglobin, 
red cell count, hematocrit reading and—whenever possible—to the total 
mass of circulating hemoglobin. 





































SUMMARY 





1. Determination of the average daily output of urobilinogen in 
the feces has proved of great value in the diagnosis and the follow-up 
study of various blood dyscrasias, particularly in those conditions 
associated with increased blood destruction. 







2. Since the daily fecal output of urobilinogen depends on the total 
mass of circulating hemoglobin, it is important to relate the former 
to the latter. This is done in the “hemolytic index,” which shows 
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that 11.1 to 20.8 mg. of fecal urobilinogen is normally derived from 
100 Gm. of circulating hemoglobin in twenty-four hours. 

3. In the presence of anemia or of a small surface area (as in children) 
the hemolytic index may show a greatly increased rate of blood 
destruction, although the absolute content of urobilinogen may be 
normal. This is particularly evident in certain types of hemolytic 
anemia and in pernicious anemia. In instances of the latter disease 
it is not uncommon to find a normal level of bilirubin in the blood 
with a greatly increased hemolytic index. 

4, Of the various indexes of possibly increased hemolysis— 
acholuric jaundice, “indirect” bilirubinemia, an increase in urinary 
excretion of urobilinogen, anemia and leukocytosis—none is specific. 
An increase in the fecal output of urobilinogen or in the hemolytic 
index is unequivocal evidence of an increased breakdown of blood. 


1133 Commonwealth Avenue (Dr. Singer). 
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The presence of a unilateral pyelographic abnormality in a hyper- 
tensive subject has been accepted as having etiologic significance, the 
assumption being that an abnormal pyelogram is indicative of a patho- 
logic change resulting in obstruction to the renal blood flow and that 
the resulting ischemic renal tissue is responsible for elevated blood 









pressure. 

This report is concerned with the correlation of pyelography and 
renal function in the separate kidneys of 21 hypertensive subjects. In 
addition, the effect on renal function of operative procedures designed 
to increase the renal blood flow will be reported for a small group 
of hypertensive subjects. 







































SELECTION OF SUBJECTS 

Twenty-one subjects with well established essential hypertension were chosen 
at random from the hypertension and nephritis clinic of the New York University 
Medical Clinic and from the wards of the Third (New York University) Medical 
Division of Bellevue Hospital, without regard to the presence or absence of 
signs or symptoms of unilateral renal disease. It should be noted that this group 
selected by chance did not include any subject with an advanced destructive renal 
lesion. A second group included 3 subjects with hypertension, each of whom had 
undergone one of the following operative procedures: unilateral renal omentopexy, 
unilateral nephropexy and bilateral splanchnicectomy. 


METHODS 


The methods described by Smith, Goldring and Chasis! for determining the 
effective renal blood flow (diodrast clearance, Cy) and the tubular excretory mass 
(Tmp) by the excretion of diodrast at low and at high plasma levels were applied 
to measure these functions in the separate kidneys of these hypertensive subjects. 
Each subject was examined cystoscopically, and a multiple-eyed, large-sized, usually 
number 8F flute-tipped catheter was passed 12 cm. up each ureter. An infusion 





This investigation was aided by a grant from the Commonwealth Fund. 

From the Departments of Medicine and Physiology, New York University 
College of Medicine, and the Third (New York University) Medical Division, 
Bellevue Hospital. 

1. Smith, H. W.; Goldring, W., and Chasis, H.: Measurement of the Tubular 
Mass, Effective Blood Flow and Filtration Rate in the Normal Human Kidney, 
J. Clin. Investigation 17:263-278 (May) 1938. 
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of phenolsulfonphthalein, inulin and diodrast was given according to the usual 
clearance technic.1 After observation of the ureteral orifices to detect extra- 
catheter leakage, the cystoscope was withdrawn and a urethral catheter inserted 
into the bladder. The appearance time of phenolsulfonphthalein was noted, and 
samples of urine obtained from each kidney were weighed to determine the 
specific gravity. The bladder was washed at intervals to detect leakage. Imme- 
diately after the functional studies, retrograde pyelograms were made with the 
subject in the supine and the erect position. 

Renal blood flow and tubular excretory mass were measured in 10 of these 
subjects both by the ureteral catheter and by the bladder catheter technic, the 
results of both methods agreeing satisfactorily. These observations therefore 
indicate that introduction of a ureteral catheter does not alter the renal blood 
flow, the glomerular filtration rate or the tubular excretory mass.? 
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Fig. 1—A comparison of the renal blood flow per unit of tubular excretory mass 
in the separate kidneys of 15 hypertensive subjects. 


RESULTS 


Effective Renal Blood Flow.—In figure 1 the renal plasma flow 
(Cp) per unit of tubular excretory mass (Tmp) in each kidney of 15 
hypertensive subjects is shown. The arrows represent the mean normal 
values of these two factors. The mean normal value of the ratio of the 
two factors is 13.4 + 1.48; values significantly below this figure indicate 


2. Chasis, H., and Redish, J.: Renal Blood Flow in the Separate Kidneys of 
Hypertensive Subjects, J. Clin. Investigation 20:655-661 (Nov.) 1941. 

3. Goldring, W.; Chasis, H.; Ranges, H. A., and Smith, H. W.: Relations 
of Effective Renal Blood Flow and Giomerular Filtration to Tubular Excretory 
Mass in Normal Man, J. Clin. Investigation 19:737-750 (Sept.) 1940. 








Pyelographic and 


Functional Data on the Separate Kidneys in 
Hypertensive Subjects * 
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* Columns 3 and 4 have been corrected to 1.73 square meters. 


+ Right kidney. 
t Left kidney. 


§ Toxemia of pregnancy with hypertensive neuroretinopathy in 1937; right pyelonephritis 


in 1988, 


|| Bilateral splanchnicectomy in May 1939 
¥ Right nephropexy in December 1938. 
# Left renal omentopexy in June 1938. 
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a decreased plasma flow per unit of functional tubular tissue, that is, 
relative ischemia. This ratio has greater significance than the single 
datum of plasma flow, since it takes into account the variation in the 
mass of functioning tissue in the two kidneys caused either by normal 
variations in the size of kidneys or by actual loss of renal parenchyma. 
This is demonstrated by the results obtained on subjects 5, 22 and 2 
(table), in each of whom the disparities in blood flow are related 
to proportionate differences in the tubular excretory mass, as indicated 
by the equality of the ratio between the effective renal blood flow and 
the factor just mentioned. 

It will be noted that as destruction of the tubular tissue progresses 
in hypertensive disease, both kidneys behave in a similar manner, in 
that the blood flow per unit of tubular tissue is roughly equal in the 
two kidneys. In not a single instance is there any indication of significant 
unilateral ischemia. 

In 6 of the subjects who were not operated on the tubular excretory 
mass was not measured; however, the fact that the rate of glomerular 
filtration and the effective renal blood flow were equally depressed in 
the two kidneys argues against the presence of unilateral ischemia. 

The renal blood flow and the tubular excretory mass were found 
not to change significantly in 3 subjects when they were changed from 
a supine to an erect position, but change in position was not accom- 
panied by an abnormal downward movement of the kidney, as deter- 
mined by pyelography. In subject 16, however, the right kidney dropped 
when an erect position was assumed, the ureteropelvic junction remain- 
ing fixed, thereby producing an acute angulation of the ureter. With 
this ptosis was associated a reduction in the renal plasma flow from 
225 to 110 cc., whereas it remained unchanged in the left kidney, 208 
and 193 cc., respectively. With the subject in the upright position the 
tubular excretory mass measured in milligrams of iodine excreted per 
minute was 9.2 on the right side, as compared to 15.4 on the left side, 
giving values of 12.2 and 12.5 on the right and the left side, respectively, 
for the ratio of effective renal blood flow to tubular excretory mass. 
It appears that in this subject in the erect position each kidney received 
an equal amount of blood per unit of functioning tubular tissue. In 
view of this and the fact that the filtration fraction * remained the same 
regardless of position, it appears that reflex vasoconstriction of the 
afferent glomerular arterioles, elicited by the ptosis or by the presence 
of the catheter in the ureter, caused temporary occlusion of some of 
the tubular tissue in the right kidney when the subject changed posi- 
tion. 


4. By dividing the filtration rate (inulin clearance, Cm) by the renal plasma 
flow (Cp) the fraction of plasma filtered (filtration fraction) through the glomeru- 
lus can be determined. 
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Pyelographic Data.—The number of subjects examined is admittedly 
small, but it will be noted that they were selected at random. If 
unilateral renal ischemia is significant etiologically, we might expect 
in the group of 21 subjects to find some evidence of that fact. We 
have failed to do so. This negative result is particularly interesting 
in view of the circumstance that a number of these subjects had pyelo- 
grams, on one side or the other, which varied from the normal. Yet 
in spite of this fact the blood flow and the tubular excretory mass did 
not differ significantly on the two sides. 

The pyelographic and the unilateral functional results have been 
recorded in the table. It will be seen that variations from the normal 








Fig. 2 (subject 9).—A, retrograde pyelogram (supine position, anteroposterior 
view), showing angulation of the ureters and the low position of the right kidney. 
B, retrograde pyelogram (supine position, lateral view), showing tortuosity of the 
ureters. 


pyelogram were present in 10 of the 21 subjects selected on the basis 
of hypertension alone. The variations ranged from simple low posi- 
tion or angulation of the ureter to ptosis and hydronephrosis. Low 
position of a kidney is generally accepted as having no significance; 
it occurred in 5 subjects, and in none was it associated with either 
hydronephrosis or a disturbance in renal function. Blunting of the 
calices, as seen in retrograde pyelography, can also be dismissed as 
having no significance unless the injection of the contrast medium is 
controlled as to pressure and volume. Of 5 normal subjects on whom 
retrograde pyelography was done, 2 showed dilatation of the ureters 
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and pelves apparently caused by abnormal injection, since these abnor- 
malities were not present on second examination. 

Angulation of the ureter was observed in 6 hypertensive subjects, 
in 2 the angulation being present on both sides. In all 6, however, 
the renal plasma flow per unit of functional tubular tissue was the same 
in the two kidneys. 

Angulation of the ureter is frequently present without actual con- 
striction of the lumen. In subject 9 (fig. 2 4 and B) marked angula- 
tion appeared in the anteroposterior view ; lateral views of the ureters 








Fig. 3 (subject 14).—Retrograde pyelogram (erect position, anteroposterior 
view), showing angulation of the right ureter and ptosis and first degree hydro- 
nephrosis of the right kidney. The left kidney is normal. 


showed that they simply took tortuous courses without obstructive 
kinking. This tortuosity may account for apparent kinking in some 
instances in which on single anteroposterior examination the ureters 
have been reported as abnormal. Thompson and Bumpus ® have demon- 
strated that acute angulations may be produced by deep inspiration, 
and they frequently observed a kink in one roentgenogram which was 
absent in a subsequent exposure (although the identical portion of the 


5. Thompson, G. J., and Bumpus, H. C.: Ureteral Kinks, J. A. M. A. 94: 
771-773 (March 15) 1930. 
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ureter was exposed) taken within a few minutes. Their explanation was 
that the kidney is displaced downward during deep inspiration and that 
the fixed point of the ureter where it leaves the peritoneum becomes 
the point of kinking. 

It is apparent, therefore, that angulation of the ureters usually has 
little significance. When it is associated with hydronephrosis, it is 
generally assumed that the kinking has resulted in increased intrapelvic 
pressure and is responsible for this abnormality. In subject 14 (fig. 3) 
the pyelograms were interpreted as showing angulation of the ureter, 
ptosis and hydronephrosis (first degree) of the right kidney. Here, 
certainly, one must say that anatomically the right kidney is abnormal, 
and one might argue that the anatomic abnormality is the cause 
of the hypertension and on this basis recommend nephrectomy or neph- 
ropexy. Yet the renal blood flow to this abnormal right kidney was 
equal to that to the left kidney, 331 and 308 cc. per minute respectively. 
The tubular excretory mass was also the same on the two sides, indi- 
cating that at the present time the ptosed right kidney had not suffered 
injury in consequence of its ptosis. We must conclude that in this 
subject the hydronephrotic right kidney is merely coincidental and is 
not causally related to the elevated blood pressure. This subject had 
evidence, clinically, of long-standing hypertension, as indicated by enlarge- 
ment of the heart, vascular changes in the ocular fundi and hemiplegia. 
Had the abnormal right kidney been responsible for the development 
of hypertension some time in the past and was the abnormal functional 
condition now present in the left kidney in turn the result of the hyper- 
tensive process, one might expect that the superimposition of hypertensive 
changes in the abnormal right kidney would have resulted in a continua- 
tion of the disparity of function on the two sides. 

Not only did our pyelographic data fail to show a correlation with 
the functional status in these 24 hypertensive subjects, but in 1 of the 
3 hypertensive subjects who had undergone surgical treatment a marked 
disparity in blood flow, filtration rate and tubular excretory mass in 
the two kidneys was associated with normal pyelograms.® Subject 22 
(fig. 4) had lost more than 50 per cent of glomerular and tubular 
function; i.e., the left kidney was functionally only half as good as 
the right, and yet retrograde pyelography revealed kidneys appearing 
equal in size, with normal calices, pelves and ureters. 

Reliability of Specific Gravity of the Urine, Appearance Time of 
Dye and Intravenous Pyelography.—lf the rate of reabsorption of water 
by the tubules at a particular moment may vary in the two kidneys, 
theoretically one might expect a disparity in the concentration of total 


6. As urologists well know, retrograde, as compared to intravenous, pyelography 
throws little light on the functional status of the kidneys. 
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solids as well as in urine flow from kidneys of equal functional capa- 
city. It will be noted that although the specific gravity is generally 
similar in the two kidneys, marked disparity does occur. Subjects 7 
and 16 (table) exhibited significant variations, although the other 
functional measurements were in agreement. Inequality in urine flow is 
important in that it can readily lead to misinterpretation of the results 
of excretory tests of renal function; that is, the results of dye concen- 
tration tests may differ in the two kidneys, and yet their blood flow and 








Fig. 4 (subject 22).—Retrograde pyelogram (supine position, anteroposterior 
view), showing no abnormalities in the size or the position of the kidneys; pelves 
and ureters are normal. 


functional capacity may be equal. In many instances, concentrations 
of phenolsulfonphthalein and diodrast in the urine were observed to 
vary considerably in kidneys with equal function, such variations always 
being related to urine flow, as is to be expected in theory. Moreover, 
since there is a large dead space in the ureters, pelves and tubules, 
variations in the appearance time of the dye from two kidneys of equal 
functional capacity may also be the result simply of variations in rate 
of urine flow. The appearance time of the dye will vary inversely with 
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the urine flow. In subjects 11 and 14 (table) there was such pro- 
longation of the appearance time on one side, although the other func- 
tional measurements were in agreement. This point is also significant 
in intravenous pyelography, since differences in concentrations of dio- 
drast referable solely to differences in urine flow may result in differ- 
ences in the roentgen shadow. 


Data on Three Hypertensive Subjects Surgically Treated for a Renal 
Condition—The 3 subjects remaining for discussion are dealt with 
together because they did not have uncomplicated hypertension but had 
undergone nephropexy, omentopexy or sympathectomy as therapeutic 
measures. The pyelographic and the functional data are given in the 
table. 


B. F. was a 44 year old white woman with known hypertension of eight years’ 
duration. In May 1939 she had had a bilateral splanchnicectomy performed in 
another hospital. Observations were made in June 1940, about one year later. 

The effective plasma flow to the right kidney was 8 per cent lower than 
one-half the mean figure obtained in normal females, whereas that to the left 
kidney was 60 per cent lower. The tubular excretory mass was just about one-half 
the mean of the normal value in the right kidney, but one quarter of the mean 
normal value in the left kidney. Retrograde pyelograms in this subject were 
normal (fig. 4). Blood pressure levels were the same as those reported before 
operation. , 


This subject showed marked disparity in blood flow and renal par- 
enchyma in the two kidneys, but the blood flow per unit of tubular 
excretory mass was not significantly different in the two kidneys. Had 
excretory functional tests or even clearance determinations been done 
alone, the fact that the left kidney was receiving only one-half the 
amount of blood received by the right one might have been inter- 
preted as indicating unilateral ischemia. However, since the tubular 
excretory mass was proportionately decreased in the left kidney, each 
unit of tubular excretory tissue received the same amount of blood as 
in the right kidney. 

G. G. was a 17 year old girl with known hypertension of four years’ duration. 
Left renal omentopexy was performed in June 1938, and unilateral observations 
were made in December 1939, eighteen months after operation. 

The blood flow to the two kidneys before operation, determined on two occasions, 
was 818 and 830 cc. per minute; after operation the renal blood flow to the two 
kidneys was 689 and 691 cc. per minute, determined bilaterally and unilaterally, 
respectively. The blood flow to the kidney which was operated on was 36.6 per 
cent less, and in the kidney which was not operated on 16 per cent less, than 
one-half the mean figure obtained in normal females. Retrograde pyelograms were 
normal except for rotation of the surgically treated left kidney. 


In this subject, then, the renal blood flow was lower in the kidney 
which was operated on than in the untreated one, and the total renal 
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blood flow was lower after operation. Blood pressure was unaffected by 
unilateral renal omentopexy. 

L. J. was a 44 year old woman with known hypertension of four years’ dura- 
tion. Right nephropexy was performed in December 1938 for a ptosed kidney asso- 
ciated with costovertebral pain and hematuria. Unilateral observations were made 
in December 1940, two years later. 

Retrograde pyelography revealed a normal left kidney, whereas the right kidney 
showed angulation of the ureter with first degree hydronephrosis. These pyelo- 
grams were compared with those taken before operation, and it was demonstrated 
that the operation had not changed the position of the kidney; although the angula- 
tion did not appear to be acute, there was increased dilation of the pelvis 
and blunting of the calices. Blood pressure levels were unchanged after operation. 

The effective renal blood flow to the surgically treated right kidney and to the 
untreated left one was, respectively, 45 and 15.3 per cent less than one half 
the mean value obtained in normal female subjects. The tubular excretory mass 
was markedly decreased in both kidneys when compared to normal standards, but 
the blood flow per unit of tubular excretory mass was slightly below the normal 
figure on the treated side and definitely higher than this standard on the untreated 
side. 


Since no unilateral preoperative data are available, and since surgical 
intervention failed to correct the anatomic deformity, we cannot draw 
any conclusion regarding the effect of nephropexy on the function of 
this kidney. Although the kidney which was operated on is receiving 
less blood per unit of functional tissue than the untreated one, the ratio 
of effective renal blood flow to tubular excretory mass is just 1 stand- 
ard deviation below the mean normal value for the right kidney, and 
it is felt that neither kidney is ischemic. 


CONCLUSIONS 


The impairment of renal parenchyma in hypertensive subjects pro- 
ceeds in a parallel manner in both kidneys, the pace varying in different 
persons. The decrease in renal blood flow is shared equally by the two 
kidneys. In 21 subjects with essential hypertension selected at random 
unilateral renal ischemia was not found to be present in a single 
instance. 

Absolute reduction in blood flow to one or both kidneys, as measured 
by diodrast clearance, does not necessarily demonstrate that renal ische- 
mia is present. This conclusion can be drawn only if the tubular excre- 
tory mass is measured, so that the blood flow per unit of tubular excre- 
tory tissue can be evaluated. 

Many common variations in ureteropyelograms are believed to be 
without significance. Pyelographic abnormalities are not necessarily 
associated with functional disparity, and conversely, marked functional 
disparity may not be associated with pyelographic abnormalities. 

The rate of reabsorption of water by the tubules and hence the rate 
of urine flow may vary markedly in two kidneys of equal functional 
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capacity. Excretory tests comparing the function of the two kidneys 
should therefore be evaluated with caution, for inequality in urine flow 
of itself can account for variations in specific gravity of the urine, in 
appearance time and relative concentration of dyes and in the roentgen 
shadows in excretory pyelography. 

In 3 hypertensive subjects who had undergone surgical procedures 
for renal conditions significant disparities in the blood flow to the two 
kidneys were observed. In 1 subject who had undergone bilateral 
splanchnicectomy the blood floW was Jass than noymal in both kidneys 
and markedly so in one. In 2 subjects who had had unilateral operations 
(omentopexy and nephropexy) the blood flow to the treated kidney 
was less than that to the untreated kidney. In none of the 3 subjects 
did the elevated arterial tension fall after surgical therapy. 


Drs. Arthur M. Wright, Samuel Standard and Howard S. Jeck performed 
the surgical procedures in this study, and Dr. Robert S. Hotchkiss read the 
ureteropyelograms. 

47 East Sixty-Fourth Street. 

185 Atlantic Avenue, Lynbrook, N. Y. 
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In an earlier paper’ it was shown that substitution of a mixture of 
essential amino acids for food protein is possible. A hydrolysate of casein 
reenforced by the addition of tryptophan was given subcutaneously or 
intravenously to normal persons and to patients after operation. Five 
of the 7 normal subjects stayed in nitrogen balance throughout the 
experiment. In the surgically treated subjects the injections helped to 
maintain nitrogen equilibrium. 

Naturally, the question arose whether such injection of amino acids 
would be efficacious in the treatment of patients suffering from various 
disorders. In pursuit of this problem the following study was undertaken. 


MATERIAL AND METHOD 


Nitrogen balance studies were made on 19 subjects observed over periods of 
two to thirteen weeks. There were 9 patients with malignant growths, 3 with 
hyperthyroidism, 1 with ‘myxedema, 2 with empyema, 2 with chronic glomerulo- 
nephritis, 1 with cirrhosis of the liver and 1 with cardiac decompensation with 
icterus. The methods used were similar to those described previously.1 The diet 
served was uniform through the alternating control and experimental periods. 
It varied from 50 to 60 calories and from 1.0 to 1.5 Gm. of protein per kilo- 
gram of body weight and was in general a high carbohydrate diet. The rejected 


* Research Fellow, Department of Internal Medicine, William J. Seymour 
Hospital. 
1. Altshuler, S. S.; Hensel, H. M., and Sahyun, M.: Am. J. M. Sc. 200:239, 


1940. 
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food from each meal was returned to the diet kitchen, where it was weighed and 
its nitrogen content subtracted from that of the amount served.? 

The mixture of amino acids used was the same as that described previously. 
It contained 1.0 per cent nitrogen, 5.0 per cent dextrose, 0.015 per cent potassium 
chloride, 0.7 per cent sodium chloride and traces of calcium and sulfate ions,’ 
Before being used clinically each lot of amino acids was proved to be sterile 
and free from pyrogens. It was shown to be free of all reaction-producing 
substances when injected intravenously in daily increasing amounts of 1 to 300 cc, 
into at least 3 human subjects. Only lots entirely free from all such substances 
were used. When these precautions were taken, during the course of the study 
no reactions were encountered that could have been attributed to faulty material. 

With the first lots used the rate of administration was about 0.3 Gm. of amino 
acid nitrogen per hour, but with improvement of the product the rate came to be 
1 to 2 Gm. per hour. The criteria for determining the rate of administration 
were the subjective symptoms of the patient. When the rate of injection was 
too rapid the patient complained of flushing or burning of the skin, headache, 
backache, chills and fever and nausea, which in some cases progressed to vomiting. 
On decreasing the injection rate these symptoms rapidly subsided. It was also 
noticed that when the rate of administration was too rapid a greater percentage 
of the amino acids was excreted in the urine. 

In all cases twenty-four hour specimens of urine were collected daily in clean 
dry jugs under toluene. Determinations of the total and the nonprotein nitrogen 
(by nesslerization *), amino acid nitrogen (by the method of Folin as modified by 
Sahyun 5), creatine and creatinine* and urea nitrogen* were made daily. The 
nitrogen of the feces was not determined; however, in calculation 2 Gm. of nitro- 
gen was added as an allowance for the feces. The amino acids administered 
were either excreted as such in the urine or retained in the body for metabolism. 
The amount excreted was calculated by subtracting the average daily urinary 
output of amino acid nitrogen during all the control periods from the average 
daily urinary output of amino acid nitrogen during each experimental period. 

The amino acids retained in the body for metabolism were either deaminized 
or utilized for tissue protein synthesis. The quantity of amino acids deaminized 
was determined by subtracting the average daily excretion of urea nitrogen during 
all the control periods from the average daily excretion of urea nitrogen during 
each experimental period. No allowance has been made for daily variation in the 
food protein. Several formulas were tried to correct for this variation, but none 
was satisfactory. We acknowledge this limitation. 


MALIGNANT GROWTHS 


The first series of observations was made on patients with malignant 
growths. Because patients with carcinoma are subject to inanition and 
malnutrition they are poor surgical risks® and tolerate poorly high 


2. Waller, D.: Nutritive Value of Foods, University Hospital, Ann Arbor, 
Mich., unpublished data. 

3. This material was prepared by Dr. Melville Sahyun, of Frederick Stearns 
and Company, Detroit. 

4. Folin, O., and Wu, H.: J. Biol. Chem. 38:81, 1919. 

5. Sahyun, M., and Goodell, M.: J. Lab. & Clin. Med. 24:548, 1939. 

6. Ravdin, D. S.: Ann. Surg. 111:915, 1940. 





ALTSHULER ET AL—NITROGEN EQUILIBRIUM 751 


voltage roentgen therapy.’ One prerequisite, then, for active treatment 
of carcinoma is that a patient be in a good state of nutrition. 

Protein balance studies on patients with carcinoma have been con- 
ducted by various investigators. Von Mueller in 1886 and in 1889 ° 
made careful experiments on 9 patients with carcinoma and was able 
to reduce the loss of nitrogen by feeding a high caloric diet of 52 calories 
per kilogram of body weight, containing a total of 20.78 Gm. of 
protein nitrogen. Even so, the patients were not brought into positive 
nitrogen balance. Klemperer *° in 1891 cited 8 patients with carcinoma, 
3 of whom were fasting, while 5 had a low calory intake. Two of the 
fasting patients had a nitrogen output almost double the normal value ; 
in the third the loss of nitrogen was within normal limits. Of the 5 
remaining patients, 1 could be put into positive nitrogen balance by an 
increase of the caloric intake; the protein content of the diet was not 
mentioned. Wallersteiner *! in 1914 investigated 20 cases of carcinoma in 
which the gastrointestinal tract was not involved, so that assimilation of 
food was normal. She selected cases in which there was extreme cachexia. 
She encountered a high output of nitrogen in only 10 per cent of the 
cases (2), and this nitrogen deficit was met by adequate high calory 
feedings. She interpreted this to mean that the high nitrogen output is 
probably due to extreme inanition only. Lauter and Jenke?? in 1925 
in experiments on minimal requirement of nitrogen found that in 2 
of 3 cases of carcinoma there was an increased protein requirement of 
70 and 100 per cent, respectively, above normal. 

If one judges from the literature the consensus is that a patient with 
a malignant neoplasm could possibly be kept in nitrogen balance if the 
onset of inanition could be forestalled. It appeared that this might be 
effected by a high calory intake and the injection of amino acids. For 
this study patients were selected who were in a fairly good state of 
nutrition. Five of the 9 either were receiving or had recently received 
high voltage roentgen therapy. 

The data obtained from studies of these 9 subjects with malignant 
neoplasms appear in table 1. 


Case 1— A 54 year old man had a carcinoma of the floor of the mouth with 
extension into the mandibular bone; his ability to chew was moderately impaired. 
He was studied during three control and two experimental periods. During the 
first experimental period he retained 97.8 per cent of the amino acid nitrogen 
and during the second, 98.8 per cent. Although the food protein intake was less 


7. Nenda, P.: Therap. d. Gegenw. 65:411, 1924. 
8. von Mueller, F.: Berl. klin. Wchnschr. 41:702, 1886. 

. von Mueller, F.: Ztschr. f. klin. Med. 16:496, 1889. 

. Klemperer, G.: Charité-Ann. 16:138, 1891. 

. Wallersteiner, E.: Deutsches Arch. f. klin. Med. 116:145, 1914. 

. Lauter, S., and Jenke, M.: Deutsches Arch. f. klin. Med. 146:323, 1925. 
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In an earlier paper’ it was shown that substitution of a mixture of 
essential amino acids for food protein is possible. A hydrolysate of casein 
reentorced by the addition of tryptophan was given subcutaneously ot 
intravenously to normal persons and to patients after operation. Five 
of the 7 normal subjects stayed in nitrogen balance throughout the 
experiment. In the surgically treated subjects the injections helped to 
maintain nitrogen equilibrium. 

Naturally, the question arose whether such injection of amino acids 


would be efficacious in the treatment of patients suffering from various 


isorders. In pursuit of this problem the following study was undertaken. 


MATERIAL AND METHOD 


Nitrogen balance studies were made on 19 subjects observed over periods of 
) to thirteen weeks. There were 9 patients with malignant growths, 3 with 
hyperthyroidism, 1 with myxedema, 2 with empyema, 2 with chronic glomerulo 


phritis, 1 with cirrhosis of the liver and 1 with cardiac decompensation with 


terus. The methods used were similar to those described previously.1 The diet 
rved was uniform through the alternating control and experimental periods 
varied from 50 to 60 calories and from 1.0 to 1.5 Gm. of protein per kilo 
am of body weight and was in general a high carbohydrate diet. The rejected 


* Research Fellow, Department of Internal Medicine, William J. Seymour 
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1. Altshuler, S. S.; Hensel, H. M., and Sahyun, M Am. J. M. Se. 200:239, 
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effected by a high calory intake and the injection of amino acids. For 
is study patients were selected who were in a fairly good state of 
utrition. Five of the 9 either were receiving or had recently received 
igh voltage roentgen therapy. 

The data obtained from studies of these 9 subjects with malignant 

plasms appear in table 1. 

Case 1— A 54 year old man had a carcinoma of the floor of the mouth with 
extension into the mandibular bone; his ability to chew was moderately impaired 
He was studied during three control and two experimental periods. During the 
rst experimental period he retained 97.8 per cent of the amino acid nitrogen 
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7. Nenda, P.: Therap. d. Gegenw. 65:411, 192 
8. von Mueller, F.: Berl. klin. Wehnschr. 41:702, 1886 
9. von Mueller, F.: Ztschr. f. klin. Med. 16:496, 1889 
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11. Wallersteiner, E.: Deutsches Arch. f. klin. Med. 116:145, 1914 
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g the experimental periods, he retained a sufficient amount of amu i 
gen to increase the degree of positive nitrogen balance 
Case 2—-A 52 year old man had a lymphosarcoma of the left tonsillar reg 
+ “ervical < ul stal } 1 { PY id 
metastases to cervical and to submental lymph nodes. He was studied during 
mtrol and one experimental period. During the latter he retained 97.9 pe 
nt of amino acid nitrogen, which was sufficient to increase the degree of positiy 
gen balance 
Case 3.—A 62 year old man had a carcinoma of the descending colon; there 


s a partial intestinal obstruction, with carcinomatous peritonitis and ascites 
diagnosis was confirmed by biopsy of material taken at the time of lapa 
py. The patient was studied during two control and one experimental period 

During the last-named period 97.4 per cent of the amino acid nitrogen was retaine 


increased the positive nitrogen balance 


Case 4.—A 46 year old woman had a multiple myeloma and a basal metal 
ite of + 46 per cent. She was studied during tw ental and tw mnt 
ds. During the first experimental period she wi iven 4.0 Gm. of amit 


‘his changed the nega 





nitrogen daily, of which 97.7 per cent was re 
ive nitrogen balance during the control period to a positive balance during this 
experimental period. During the second experimental period she was given 5.85 


Gm. of amino acid nitrogen daily, all of which was retained 


Case 5.—A 57 year old man had a carcinoma of the bladder with metastasis 

the left femur. During the first control period he received four roentgen treat 
ments of 200r each to the left pelvic region as a palliative measure. The study 
included three control and two experimental periods. Although the food protein 
nitrogen intake decreased considerably during the experimental periods, a positive 
nitrogen balance was obtained, while the nitrogen balance was negative during 
the second and the third control! period. 


Case 6.—A 64 year old man had a carcinoma of the right side of the man 
dibular bone. He had received a course of high voltage roentgen treatments from 
a private physician. The last treatment had been given about eight weeks befor: 
the start of this study. The investigation continued through two control and two 
experimental periods. During the first experimental period 95.2 per cent of the 
amino acid nitrogen was retained and during the second experimental period 97.6 
er cent was retained. The patient was in negative nitrogen balance during the 
first control period but in positive balance during the other periods. The degree 
{ positive balance was much higher during the experimental periods 

CasE 7—A 
ivernous tuberculosis of the upper lobe of the right lung was made during th« 


idies on nitrogen balance. He had a temperature up to 101 F. throughout 


mn 


3 year old man had a carcinoma of the larynx. A diagnosis ot 


His legs were edematous. Serum protein values were 2.9 Gm. ot albumin and 
20 Gm. of globulin per hundred cubic centimeters. The edema was thought to 

{ nutritional origin, and injections of amino acids were suggested because 
ne month of high protein, high vitamin diet and intramuscular injections of 
000 international units of vitamin B: (thiamine hydrochloride) every second day 
lid not correct the low serum protein values. The patient had finished the first 
urse of roentgen therapy thirty-seven days before this study was begun, and a 
ond course was started at the outset of the study. He was studied for three 
riods, two control and one experimental. During the last-named period the 
itient received 9.786 Gm. of amino acid nitrogen daily, of which 95.1 per cent 


is retained. This increased greatly the degree of positive balance. The blood 
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serum levels of albumin and globulin remained low. Hepatic function tests wer: 
done at the end of the study, including excretion of urobilinogen in the urin 
and the bromsulphalein, galactose and hippuric acid tests. The results of all test 
were negative. 

Case 8.—A 74 year old man had a carcinoma of the floor of the mouth and 
the tongue; his ability to eat was much impaired. Before the beginning of this 
study he had received thirty daily irradiations of 200r each. He was studied 
during three control and two experimental periods. During the final two period 
his caloric and fluid intake were increased by additional injections of 2,000 cc. of 
5 per cent dextrose solution daily. He was also given two blood transfusions 
of 500 cc. each during this time. In the first experimental period he received 
8.5 Gm. of amino acid nitrogen daily, which was enough to convert the preceding 
negative balance into a positive one, even though less food protein was taken 
During the second experimental period he received 8.75 Gm. of amino acid nitr 
gen daily, with which he did not maintain a positive nitrogen balance, partly 
because the urea nitrogen excretion was greatly increased. The results of hepati 
function tests showed impairment. 

Case 9—A 31 year old man had a lymphofibrosarcoma of the mesenterium 
and the mesenterial lymph nodes. At the outset of the study he received the last 
of twelve daily irradiations of 200r each. He was given five more within thi 
first week of the study. There were one control and one experimental period 
During the latter he received 7.857 Gm. of amino acid nitrogen daily, of whict 
95.6 per cent was retained. The negative nitrogen balance in this patient also 
was in great part due to the marked increase of urea nitrogen excretion. Results 
of hepatic function tests were negative. 

Data given in tables 1 and 4 show that in 7 of 9 patients suffering 
from malignant neoplastic diseases, nitrogen administered intravenously 
in the form of amino acid solution was almost completely utilized for 
the establishment or maintenance of a positive nitrogen balance. 

In 7 patients the utilization of the amino acids injected was sufficient 
to convert a negative nitrogen balance to a positive one or to raise a 
positive one to a higher degree. 

That high voltage roentgen therapy may have an effect on amino 
acid metabolism is suggested by the increase of urea nitrogen excretion in 
cases 8 and 9, causing a negative nitrogen balance in patients who had 
received roentgen treatments more recently than seven weeks before the 
beginning of the study. 

Hepatic function tests were done on 3 patients, and the results 
revealed significant impairment in only 1 (case 8). 


THYROID DISEASE 
The next group investigated consisted of 3 patients with hyper- 
thyroidism and 1 patient with myxedema (table 2). 
Case 10.—A 62 year old man had been under observation in the hospital for 
more than five months. After receiving 15 minims (0.92 cc.) of compound solution 


of iodine U. S. P. daily for four months the basal metabolic rate was reduced 
from + 40 to + 4 per cent. He was studied for one experimental and one control 
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period, during both of which 1,000 cc. of 10 per cent dextrose solution was giver 
intravenously daily in addition to the diet taken. During the experimental period 
he was given 4.917 Gm. of amino acid nitrogen daily, of which enough wa 
retained to maintain a positive nitrogen balance, although the balance became 
negative in the succeeding control period. The patient gained 1.6 Kg. during t 
two periods 

Case 11.—A 19 year old woman had had thyrotoxicosis for the past year, had 
been treated intermittently with compound solution of iodine and had receiv 
high voltage roentgen therapy five and a half months before the beginning of tl 
study. The basal metabolic rate had been reduced to +25 per cent. She was 
studied for three periods, two control and one experimental. During the last 
named period she was given 4.583 Gm. of amino acid nitrogen daily, whicl 
changed the previously negative nitrogen balance to positive. Creatinine output 
was slightly above normal throughout the study. 

Case 12.—A 58 year old man had thyrotoxicosis, substernal thyroid enlarge 
ment and congestive heart failure with hypertrophy, dilatation and auricular fibril 
lation possibly of thyrotoxic origin. The congestive phenomena had disappeared 
before the onset of this study. The patient had received a course of high voltage 
roentgen therapy six weeks before the study was begun. The basal metabolic 
rate was + 63 per cent. He was studied for three periods, two control and on« 
experimental. During the last-named period he was given 5.0 Gm. of amino acid 
nitrogen daily, 96.2 per cent of which was retained. The basal metabolic rate 
did not change during the study. 

Case 13—A 71 year old woman had a history of myxedema of twenty years’ 
duration without treatment. The basal metabolic rate was —40 per cent. She 
was studied through three control and two experimental periods. Thyroid was 
given during the last experimental and the last two control periods. During the 
first experimental period, 4.0 Gm. of amino acid nitrogen was injected daily and 
the previous negative nitrogen balance was converted to positive. During the 
second experimental period, 3.917 Gm. of amino acid nitrogen was given daily, 
which again put the patient’ into positive nitrogen balance. Over 98 per cent of 
the amino acid was retained. 

The patient with myxedema was in positive nitrogen balance with 
a much lower nitrogen and calory intake than were those with thyro- 
toxicosis. In the hyperthyroid patients a large percentage of the retained 
amino acids was deaminized. The patients in cases 10 and 11 gained 
weight, and the patient in case 12 improved clinically while under study ; 
the patient in case 13 lost weight, probably because of the low caloric 
intake and the thyroid medication. 


EMPYEMA 
Two patients with empyema showed a reversed serum albumin-— 
globulin ratio; so both were given injections of amino acids (table 3). 
Both were constantly losing an undetermined amount of protein through 
the discharge of pus from their pleural incisions. 


Case 14——A 59 year old man was studied during one experimental and one 
control period. During the former he was given 7.5 Gm. of amino acid nitrogen 
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daily, of which 95.4 per cent was retained to decrease the negative nitroger 
balance. The values for serum albumin and globulin did not change. 

Case 15.—A 66 year old man was. studied for one experimental and one contro! 
period. During the former he was given 7.417 Gm. of amino acid nitrogen daily, 
which resulted in a positive nitrogen balance 3.9 Gm. daily higher than that of 
the control period 


It was not possible to determine the urinary excretion of urea 
nitrogen in cases 14 and 15, so the utilization of amino acid nitrogen 
could not be accurately calculated ; however, the effect of the injections 
on the nitrogen balance was favorable. 


NEPHRITIS 
Two patients had conditions given the diagnosis of chronic glomerulo- 
nephritis (table 3). 


Case 16.—A 54 year old man had been admitted to the hospital in a pre- 
uremic condition and was considered to be in an azotemic state of chronic glo- 
merulonephritis. Six weeks after admission, when the emergency had subsided 
and the nonprotein nitrogen was down to 48 mg. per hundred cubic centimeters, 
this study was started. The patient was observed through one experimental and 
one control period. Serum albumin and globulin were low. He received supple- 
ments of vitamin B: and riboflavin and 0.5 grain (0.03 Gm.) of desiccated thyroid 
daily. He had received injections of mercupurin before the study began, and for 
this reason urea nitrogen determinations were not done. During the experimental 
period of nine days the patient received 4.4 Gm. of amino acid nitrogen daily, 
of which 97.3 per cent was retained. The patient gained 2 Kg. in weight, which, 
however, may have been due to increased tissue edema. The nitrogen balance 
was made more positive. 

Case 17.—A 29 year old woman had a condition given the clinical diagnosis 
of chronic glomerulonephritis with secondary hypertension, anemia and edema. 
With a nitrogen intake of 12.23 Gm. daily the patient was in negative nitrogen 
balance, losing 1.734 Gm. daily. The output of creatine was in the upper limits 
of normal at 96 mg. per hundred cubic centimeters. There were five control and 
four experimental periods. During the last-named periods she received an average 
of 6.1 Gm. of amino acid nitrogen daily, of which about 97 per cent was retained. 
The serum albumin at the start of the study was 1.52 Gm. per hundred cubic centi- 
meters, and at the end it was 2.3 Gm. The serum globulin at the time of the 
third control period was 2.9 Gm. per hundred cubic centimeters and at the end 
of the study 5.2 Gm. It can be surmised that the regeneration of the plasma 
protein was due to the amino acids. 


Both of these patients had hypoproteinemia, and both retained a 
significant amount of amino acids for protein synthesis. In these patients 
the injections maintained or increased positive nitrogen balances. These 
results confirm those of Farr and co-workers.** 


13. Farr, L. E., and MacFadyen, D. A.: Proc. Soc. Exper. Biol. & Med 
42:144, 1939. Farr, L. E.; Emerson, K., and Fulcher, P. H.: J. Pediat. 17:595 
1940. 
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HEPATIC DISTURBANCES (TABLE 3) 

Case 18—A 45 year old man had cirrhosis of the liver, with splenomegaly 
nd ascites, and a history of chronic alcoholism of twenty years’ duration. Supple- 
ments of vitamin B complex and vitamin C, as well as injections of dextrose were 
given during the study. The serum contained 1.8 Gm. of albumin and 5.2 Gm. of 
globulin per hundred cubic centimeters. The administration of mercupurin made 
lata on urea nitrogen excretion unreliable. The patient was studied through one 
control and one experimental period. During the latter, which lasted fifteen days, 
5.0 Gm. of amino acid nitrogen was given daily, of which 95.2 per cent was 
retained. The negative nitrogen balance was about 2.0 Gm. less during the experi- 
mental period than during the following control period. This may in part be 
explained by the decrease of food protein intake during the control period. The 
blood albumin-globulin ratio was not changed. The icteric index was 31, and 
abnormal results of three hepatic function tests showed decreased function. 

Case 19—A 57 year old man was admitted in an acute state of cardiac 
insufficiency with icterus, ascites and edema. He was studied for one control and 
one experimental period, during which time he was receiving 3,000 international 
units of vitamin B, (thiamine hydrochloride) intramuscularly and ammonium 
nitrate in amounts equaling 2.048 Gm. of nitrogen daily. During the experimental 
period he was given 5.25 Gm. of amino acid nitrogen daily, but a decrease in food 
protein neutralized the effect produced by these injections, so that the total intake 
was about the same in these two periods. However, 96 per cent of the amino 
acid administered was retained. 


Although these 2 patients with hepatic disturbances retained about 
95 per cent of the amino acid administered, there was no apparent 
improvement in the nitrogen balance. 


COMMENT 


The results of the nitrogen balance studies on 19 patients who 
received a solution of amino acids intravenously are shown in tables 1, 
2 and 3. The figures are average daily determinations throughout the 
periods of study. In changing from a control to an experimental period 
the reflection in the nitrogen excretion, or the “lag,” from one regimen 
to the other was a matter of hours rather than days, and consequently 
it was not considered necessary to put the patients on preparatory 
regimens between periods. 

It was observed that in some instances in which there were two or 
more control periods, during the control period following an experimental 
period there was a lower nitrogen deficit or a greater positive balance. 
\n example is seen in case 11. This was not interpreted to be a lag 
of protein metabolism holding over from the experimental period but 
rather to indicate that a patient was better able to utilize the nitrogen 
of his food. This may represent a beneficial effect on the mechanism of 
protein metabolism. However, on this point further investigation is 
needed. 

The fate of the amino acids utilized in the body is, first, the replace- 
ment of body protein which is broken down by catabolism and, second, 
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utilization for some specific purpose, such as formation of hormones, 
bile salts, catalysts, if the 
of carbohydrates and fat is inadequate for caloric needs, body protein 


purines, pigments, etc. However, intak 
may be broken down to be used for energy. Under such circumstances 
the amino acids might be burned directly or converted into sugar and 
fat. Inasmuch as no other substance can be substituted for the essential 
TABLE 4.—Disposition of Amino Acids Intravenously Administered t 
Patients with Variou 








ee 
Amino Acid Amino Acid Nitrogen from 





Nitrogen Nitrogen Excreted* 





Deaminization ¢ 





Proteir 





1 Synthesis 








Given, — ~Percentage -———— = - - 
Case Gm. Gm. Per Cent of Total Gm. Per Cent Gm. Per ¢ 
1 9.667 0.208 4 97.8 0.567 5.9 8.992 91.9 
10.000 0.197 1.2 98.5 —0.491% ),202 98.8 
2 9.25 0.194 4 a7 .21¢ 23.9 7.875 74 
3 6.75 0.17¢ 2.6 7.4 0.9985 14.7 5.611 82.7 
4 4.000 0.09 2.3 97.7 1.193 29.5 2.716 6 
5.850 0.000 100 —1.126% 5.850 0 
6 6.148 0.320 5.2 94.8 2.522 41.1 30K 53.7 
8.000 0.067 Os 99.2 0.649 8.1 7.28. 
6 8.500 407 4.5 ie 0.395 4 7.695 Pini 
4 i 74 ).758 7 f 
7 0.475 i 99.1 2 O78 2.8 
s 45 04.3 ; 7.299 84.7 
41t 4.7 99.3 32. 5.532 6 
9 4 4.4 5. 47.5 752 47.8 
10 0.247 i 95.0 16.7 3.847 78 
11 26 5 94.2 2 3 2.487 54 
12 "0 s or 2.5 5 2.29 45 
13 Qs ) 10.2 1 83 
7 8, 32% $.2 524 90. 
17 4 7.f 0.52 7 6.498 ~ 
& + 96 1.45 26.7 858 y 
2 7.3 ss 2 5.417 75.€ 
s4 4 6.0 1.27 28.2 O45 67.8 
Amino Acid Amino Acid 
Amino Acid _— — — ~—_—__— — 
Nitrogen Giver Nitrogen Excreted * Nitrogen Utilized 
Case G Gm. Per Cent Gm Per Cent 
14 7.500 4.6 95.4 
15 7.417 3.1 7 om 
16 4.400 2.7 4.281 97.3 
18 5.000 4.8 4.758 95.2 
19 2 3.9 5.04 96.1 
* Amino acid nitrogen excreted in the urine in excess of that excreted during the contro 
period(s). 
+ Amino acid nitrogen from deaminization is the amount of increas¢ the urea nitroge 
excreted over that excreted during the control period(s). 


t See the text for the explanation of decreased deaminization 


amino acids to build body protein, it is of some importance to determine 
how much of the amino acids administered in this study was retained 
for the purpose of anabolism. 

Table 4 shows the amount of the amino acids excreted, the amount 
deaminized and the amount retained and presumably used for building 
body proteins. These amounts are expressed both absolutely and rela- 
tively. The amount excreted is determined by subtracting the average 
amount of amino acid nitrogen excreted in the urine during the control 
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riods from the amount excreted during each of the experimental 
eriods. The amount deaminized is determined by subtracting the 

erage amount of urea nitrogen excreted in the urine during the control 
periods from that excreted during each experimental period. We 
ecognize that these estimated values are only approximations. The sum 
f the amount of amino acid nitrogen excreted and the amount deamin- 
ed subtracted from the total amino acid nitrogen administered gives 
he amount retained and presumably utilized for body proteins 

In cases 1, 4 and 6 experimental periods occurred in which the 
excretion of urea nitrogen was less than that during the control period 
It is suggested that this may indicate a protein-sparing action of the 
imino acids. 

rhe patients with malignant neoplasms retained between 94.3 and 
100.0 per cent of the amino acids, of which 47 to 100 per cent was used 
presumably for protein synthesis. 

In the patients with hyperthyroidism (cases 10, 11 and 12) the 
amino acid retention was about 95 per cent, of which 78.3 per cent, 
54.3 per cent and 45.9 per cent, respectively, was used presumably for 
protein synthesis. 

The patient with hypothyroidism and myxedema (case 13) retained 
over 98 per cent of the amino acids administered, of which almost 90 
per cent was used for protein synthesis. 

The patients with empyema (cases 14 and 15), as well as those 
with chronic nephritis (cases 16 and 17), retained almost all of the 
amino acids administered. Both of the latter patients had hypopro- 
teinemia at the beginning of the study. The amino acids were also well 
utilized by the patients with hepatic disturbances (cases 18 and 19). 
However, because determinations of urea nitrogen were not made on 5 
of these last 6 patients, it is not possible to establish how much of the 
amino acids metabolized was used for protein synthesis. 

Referring again to the first three tables, the data on creatine and 
creatinine are difficult to interpret because the figures are so widely 
divergent. Normally, men excrete insignificant amounts of creatine, 
though in children and to some extent in women the excretion of 
moderate amounts of the substance is physiologic.’* Creatine and 
creatinine metabolism is regarded as a phase of endogenous protein 
metabolism, and the amount of creatinine excreted, a measure of this 
metabolism.’ The excretion of creatinine is thought to be uninfluenced 
by protein in the diet.** However, it has been pointed out that a large 
number of factors enter into this matter. Creatinuria is manifested in 
starvation, muscular diseases, exophthalmic goiter, eclampsia and dia- 


14. Bodansky, M.: Introduction to Physiological Chemistry, New York, John 
Wiley & Sons, 1934, p. 429. 
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betes.*® All forms of creatinuria are due either to incomplete storag: 
of creatine or to the incomplete conversion of creatine to creatinine, s 
that the amount of creatine present in the urine is at the expense oi 
creatinine.’* Beard ** expressed the opinion that any amino acid except 
proline or oxyprolin if fed or injected in sufficient amounts will increas¢ 
creatine formation and excretion. This concept is not universall) 
accepted.*? 

Because the total amount of creatine and creatinine in tissue and 
in urine is independent of the diet, the interpretation of the data is 
difficult. There was considerable variation in creatine excretion and 
creatinine excretion in the same patient. With this qualification th 
following phenomena were observed: The patient with multiple mye- 
loma (case 4) excreted about three times the normal amount of crea- 
tine; the patient with lymphofibrosarcoma (case 9), about four times 
the normal amount, and 1 patient with carcinoma of the mouth (cas« 
8), twice the normal amount. The 3 patients with hyperthyroidism 
(cases 10, 11 and 12) excreted an amount greater than the normal, 
while the patient with myxedema (case 13) excreted less than normal. 
The 2 patients with infections (cases 14 and 15) and 1 of the patients 
with cirrhosis (case 18) also had high creatine and creatinine excretions 


CONCLUSIONS AND SUMMARY 


Solutions of amino acids can be administered intravenously at the 
rate of 1 to 2 Gm. of amino acid nitrogen per hour. 

Solutions of amino acids injected into 19 patients suffering from 
various diseases were uniformly well tolerated. 

Over 94 per cent of the amino acids administered intravenously was 
utilized in 9 patients with malignant neoplasms, 3 patients with hyper- 
thyroidism, 1 patient with hypothyroidism, 2 patients with chronic 
infections, 2 patients with chronic nephritis and 2 patients with cir- 
rhosis of the liver. 


William J. Seymour Hospital. 

15. Bodansky, M., and Bodansky, O.: Biochemistry of Disease, New York, 
The Macmillan Company, 1940, p. 417. 

16. Beard, H. H., in Luck, J. M.: Annual Review of Biochemistry, Stanford 
University, Calif., Annual Reviews, Inc., 1941, p. 245. 

17. Schoenheimer, R., and Ratner, S., in Luck, J. M.: Annual Review of Bi 
chemistry, Stanford University, Calif., Annual Reviews, Inc., 1941, p. 213. 








RODUCTION AND STUDY OF CARDIAC FAILURE 
IN THIAMINE-DEFICIENT PIGEONS 


ROY LAVER SWANK, Ps.D., M.D 
AND 
OTTO A. BESSEY, Px.D. 


BOSTON 


Although cardiac failure occurs frequently in thiamine-deficient 
human beings (beriberi'), it is rarely encountered in animals with 
experimental thiamine deficiency. MacCarrison * and Findlay * observed 
hydropericardium in an occasional pigeon allowed to eat a thiamine- 
deficient ration ad libitum. Other indications of cardiac failure were 
lacking, however, and these experiments were done so early that it was 
impossible to exclude other contributing nutritional causes. More 
recently, signs and symptoms of cardiac failure have been produced in 
thiamine-deficient dogs.* Bradycardia has been noted in thiamine-defi- 
cient pigeons,’ with and without abnormal electrocardiograms, whereas 


From the Departments of Medicine and Pathology, Harvard Medical School, 


and the Medical Clinic of the Peter Bent Brigham Hospital. 7 

1. (a) Kepler, E. J.: Beriberi from a Diet of Raw Starch, J. A. M. A. 85: 
409 (Aug. 8) 1925. (b) Scott, L. C., and Herrmann, G. R.: Beriberi (“Maladie 
des Jambes”) in Louisiana, ibid. 90:2083 (June 30) 1928. (c) Keefer, C. S.: The 
Beriberi Heart, Arch. Int. Med. 45:1 (Jan.) 1930. (d) Inada, R.: Symptoms 
and Pathological Aspects of the Disturbances of the Circulatory System in Beriberi, 
in Contributions to Medical Sciences in Honor of Dr. Emanuel Libman by 
His Pupils, Friends and Colleagues, New York, International Press, 1932, vol. 2, 
p. 577. (e) Weiss, S., and Wilkins, R. W.: The Nature of the Cardiovascular 
Disturbances in Vitamin Deficiency States, Tr. A. Am. Physicians 51:341, 1936. 
(f) Vedder, E. B.: Beriberi and Vitamin B: Deficiency, Am. J. Trop. Med. 
20:625, 1940. (g) Tice, F.: Practice of Medicine, Hagerstown, Md., W. F. 
Prior Company, Inc., 1920. 

2. MacCarrison, R.: The Pathogenesis of Deficiency Disease, Indian J. M 
Research 6:225, 1919. 

3. Findlay, G. M.: An Experimental Study of Avian Beriberi, J. Path. & 
Bact. 24:175, 1921. 

4. Swank, R. L.; Porter, R., and Yeomans, A.: The Production and Study 
of Cardiac Failure in Thiamin Deficient Dogs, Am. Heart J. 22:154, 1941. 

5. Carter, C. W., and Drury, A. N.: Heart Block in Rice Fed Pigeons, 
J. Physiol. 68:i, 1929. Carter, C. W.: Heart Block in Pigeons: Curative Factor, 
Biochem. J. 24:1811, 1930; Maintenance Nutrition in the Pigeon and Its Relation 
to Heart Block, ibid. 28:932, 1934. Méhes, J., and Péter, F.: Die Wirkung des 
Digitoxins auf das E.K.G. der normalen und der an experimenteller Beriberi 
erkrankten Tauben, Arch. f. exper. Path. u. Pharmakol. 176:226, 1934. 
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tachycardia has been observed in thiamine-deficient dogs.* In rat 
bradycardia has been observed by some investigators,’ but others * hav: 
expressed the opinion that this might be due to concomitant starvatior 

In a recent paper * we have pointed out that the symptoms of expe: 
mental thiamine-deficiency in pigeons vary greatly depending on tl 
form of the deficiency. In pigeons that are made acutely deficient ir 
thiamine by tube feeding, so that fasting is prevented, opisthotonos 
develops. When, however, they are made chronically deficient (depleted 
of thiamine slowly by feeding them by tube a diet but partially free of 
thiamine ), ataxia and later weakness of the legs develop. Many chroni 
cally deficient pigeons, but none of the acutely deficient ones, were 
found at autopsy to have incidental evidence of a failing heart, such as 
hydropericardium, pulmonary congestion and edema, engorgement of 
the liver and (or) edema of dependent parts, and if their already lov 
thiamine intake was discontinued a few days before autopsy, acute car 
diac failure, with dyspnea at rest, developed. Areas of necrosis in the 
myocardium with polymorphonuclear cell infiltration and histologic 
confirmation of pulmonary congestion were observed in many of these 
pigeons.*® 

In this paper the results of clinical, pathologic, chemical and electro 
cardiographic studies on pigeons that exhibited changes compatible with 
cardiac failure will be reported in greater detail.’ 


MATERIAL AND METHOD 


All of the observations were made on white Karneaux pigeons 6 to 8 weeks 
old at the beginning of experimentation. They were fed by tube and caged as 

6. de Soldati, L.: Los trastornos circulatorios del perro en avitaminosis B; 
El pulso, la tension arterial y el electrocardiograma, Rev. Soc. argent. de biol 
15:142, 1939. Swank, Porter and Yeomans.* 

7. (a) Drury, A. N.; Harris, L. J., and Maudsley, C.: Vitamin B deficiency 
in the Rat: Bradycardia as a Distinctive Feature, Biochem. J. 24:1632, 1930 
(b) Birch, T. W., and Harris, L. J.: Bradycardia in the Vitamin B,: Deficient 
Rat and Its Use in Vitamin B; Determinations, ibid. 28:602, 1934. (c) Weiss, 
S.; Haynes, F. W., and Zoll, P. M.: Electrocardiographic Manifestations and 
the Cardiac Effect of Drugs in Vitamin B: Deficiency in Rats, Am. Heart ] 
15:206, 1938. (d) Baker, A. Z., and Wright, M. D.: A Survey of the Rat 
Bradycardia Method of Estimating Vitamin B:, Biochem. J. 39:1370, 1939. 

8. Parade, G. W.: Vitamin B-Untersuchungen. Zur Frage des Zusammen- 
hanges zwischen Vitamin Bi-Mangel und Bradykardie, Ztschr. f. Vitaminforsch 
6:327, 1938; Vitamin B: Mangel, Bradykardie und Temperatursturz, ibid. 7:35 
1938. MacDonald, D. G. H. and McHenry, E. W.: Studies on Rat Bradycardia 
Am. J. Physiol. 128:608, 1940. 

9. Swank, R. L., and Bessey, O. A.: Avian Vitamin B: Deficiency: Char- 
acteristic Symptoms and Their Pathogenesis, J. Nutrition 22:77, 1941. 

10. Swank, R. L.: Avian Thiamin Deficiency: A Correlation of the Pathology 
and Clinical Behavior, J]. Exper. Med. 71:683, 1940. 

10a. Dr. C. Sidney Burwell contributed helpful suggestions. 
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scribed in another paper. Most of the birds received a purified thiamine-free 
(diet I1) containing 20 per cent casein (alcohol extracted), 65 per cent 
starch, 4 per cent cod liver oil, 5 per cent peanut oil, 4 per cent salt mixture 
vitamin K concentrate. Acute deficiency and death was produced by this 
ethod in about two weeks. Chronic deficiencies of various degrees of severity 
vere produced as described by the addition to the diet of variable but inadequate 
laily doses of thiamine hydrochloride. Autoclaved yeast (the usual source ot 
ther members of the vitamin B complex) was not included in this diet because 
always contains an unknown and variable amount of thiamine and because 
with autoclaved yeast absent from the diet it was possible to attribute curative 
responses to the thiamine alone. Other control birds received this diet plus 15 
per cent autoclaved yeast (diet III) but will not be described separately, as their 
behavior was not significantly altered by this dietary improvement. No birds 
received diet II for longer than six weeks, for, as pointed out previously,® apparent 
normal nutrition is not supported by this diet for longer than eight to twelve 
weeks because of the absence of other factors, both known and unknown, which 
are nutritional essentials for pigeons. 

Conventional three lead electrocardiograms were made at regular intervals 
with a cardiette type of apparatus. The feathers were plucked from the bases 
of both wings and from the leit leg. Electrode paste was rubbed into the skin 
and spring brass clamps fastened to the skin. Leading from these clamps were 
insulated copper wires 18 inches (46 cm.) long, with spring snaps at their free 
ends. These snaps could be connected to the leads of the electrocardiographic 
apparatus at any time without disturbing the pigeon to which the brass electrodes 
were connected. After the electrodes had been applied, the bird was secured in a 
pigeon holder (see description in another paper ®) which was supported at an 
angle of about 55 degrees. Six pigeons at a time were made ready in this manner 
and allowed to rest for ten to fifteen minutes in the dark. The spring snaps attached 
to the copper wire leads were then clamped to the proper electrocardiographic 
leads and the records made quickly without disturbing the animals. In many 
other preliminary experiments the cardiac rate was counted directly by auscultating 
the breast with a small bell stethoscope. 

The hearts of many of the birds that were killed were studied histologically, 
and in many instances the cocarboxylase (thiamine pyrophosphate) activity of the 
cardiac musculature was determined. In other birds the electrical activity of the 
cardiac musculature was studied after an intravenous injection of thiamine hydro- 
chloride or cocarboxylase. 

OBSERVATIONS 


Clinical and Pathologic—tIn preliminary experiments the cardiac 
rates of many normal pigeons and of 80 or more birds made acutely 
or chronically deficient according to the tube feeding method just out- 
lined were determined directly twice each week. Few of the animals 
lost more than 10 per cent of their original weight, and many gained 
weight during the experiments. Normally, the cardiac rate varied 
between 150 to 250 contractions per minute, which agrees essentially 
with data compiled by Buchanan." Significant slowing of the rate was 





11. Buchanan, F.: The Frequency of the Heart Beat and the Form of the 
Electrocardiogram in Birds, J. Physiol. 38:1xii, 1909. 
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not noted consistently either in the acutely or in the chronically thiamine- 
deficient animals that were fed by tube. However, marked decreases i: 
the cardiac rate were observed in control fasting animals that were 
allowed to lose 25 to 35 per cent of their weight in twenty to thirt 
days while consuming small rations of mixed grain plus 50 micrograms 
of thiamine hydrochloride daily. In these pigeons cardiac rates of 75 
to 100 per minute were frequent, and in several instances rates betwee: 
50 and 75 were noted. In most fasting animals the cardiac rhythm 
was irregular. 

The hearts of the fasting and of the acutely deficient pigeons were 
histologically normal. However, many hearts from chronically deficient 
pigeons with evidences of cardiac failure revealed unquestionable degen- 
eration. The earlier changes consisted of a loss of cross striations and 
development of a wavy fibrous appearance and pale staining reactions 
of the muscle fibers; the later ones consisted of necrosis of muscle fibers 
with polymorphonuclear cell infiltration. 


Electrocardiographic Studies—Twenty-three birds were used for 
these experiments. All except the normal controls, which consumed 
mixed grain, were fed by tube. This expedient prevented a greater than 
8 per cent loss of weight in all but 2 birds and produced a slight gain in 
weight in 4 pigeons. Six pigeons were fed 20 Gm. of diet daily until 
they vomited and then 15 Gm. and no thiamine; they became deficient 
acutely and had opisthotonos. The remaining pigeons were given 20 
Gm. of diet until they vomited, on about the eighth day. The daily diet 
was then reduced to 15 Gm. and was supplemented by 15 micrograms 
of thiamine hydrochloride daily. On the fourteenth experimental day 
the thiamine hydrochloride intake of 5 pigeons was further reduced to 
10 micrograms daily, and six days later the remaining 12 birds were 
treated similarly. These pigeons were thus depleted of thiamine slowly, 
and the symptoms charactertistic of chronic deficiency developed, as 
described previously.’? 

Control electrocardiographic records were made on each pigeon on 
the first and the third or on the second and the fourth day of an 
experiment. Subsequent single studies were repeated when the birds 
vomited (on about the eighth day), and daily studies were made on 
the acutely deficient birds before, during and after opisthotonos devel- 
oped and on the chronically deficient pigeons after the thiamine hydro- 
chloride intake was reduced to 10 micrograms daily. Other special 
studies were made and will be described. 

General Appearance of the Normal and of the Control Electro- 
cardiograms: The general appearance of both types of electrocardiogram 


12. Swank and Bessey. Swank.1° 
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was uniform (fig. 1 A, Band C). The P waves in all leads were upright 
and about 2 mm. high. The P-ORS interval averaged eight hundredths 
of a second in duration (four hundredths of a second or less when the 
rate was fast and as long as twelve hundredths of a second when the 
rate was slow). It was followed by the QRS complex, the first and 
main deflection of which was directed downward in all leads, for a 
distance of 1 to 3 mm. in the first, and 8 to 12 mm. in the second and 
the third, lead. This complex lasted two to three hundredths of a 
second and became continuous with the upright T wave, which was 
barely discernible in lead I and prominent in leads II and III. In normal 
resting birds the ventricular rate varied from 150 to 250 per minute. 

Types of Abnormal Electrocardiograms and Their Occurrence: 
During the period of vomiting between the seventh and the ninth day 
of the experiment, a slight, and in many instances definite, slowing of 
the heart rate occurred. In a few instances this was attended by variable 
heart block (fig. 1 D, E and F), during which the P-ORS interval (when 
the QRS wave was present) was long and variable (ten to sixteen 
hundredths of a second). 

With the development of symptoms of thiamine deficiency the elec- 
trocardiograms of 2 of the 6 acutely deficient pigeons with opisthotonos 
and of all but 1 of the chronically deficient pigeons with or without 
weakness of the legs exhibited significant alterations, usually in the 
T waves of leads II and III and occasionally in the QRS complexes 
of leads I and II. In others, a combination of these changes occurred. 

In figure 1 G, H and J the most commonly observed type of electro- 
cardiographic change is illustrated. There is no significant change in 
lead I (figure 1 G). In lead II (figure 1 H) and lead III (figure 1 /), 
the T waves are inverted and the initial deflections of the QRS com- 
plexes are directed upward for 1 to 2 mm. Figure 1 J, K and L 
illustrate a much less frequently observed type of change. The QRS 
complex in lead I is large and directed upward (inverted) and in lead 
II is biphasic with its main deflection upward. In lead III the ORS 
complex appears normal but for a small initial deflection which is 
upward. The P waves are prominent in leads I and II and small in 
lead III, and the T waves are unaffected. 

One electrocardiogram obtained on a severely deficient pigeon just 
before death recorded rapid and irregular ventricular deflections fol- 
lowed by ventricular asystole (figure 1 M, lead I). 

Ventricular Rate: During the first four experimental days the car- 
diac rate in birds at rest varied between 150 and 250 per minute, the 
same as was observed in other, normal birds. When vomiting first 
occurred, on the seventh to the ninth day, there was a definite tendency 
toward bradycardia (20 to 50 per cent reduction in cardiac rate) in 
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st pigeons, and in several instances varying degrees of heart block 

sulted (figure 1D, E, F and O). In spite of continued vomiting 

cardiac rates of the 6 birds on the acute regimen increased several 

later and reached a maximum, usually during opisthotonos, on 

ut the fourteenth day. In the 2 birds with abnormal electrocardio- 

rams, however, the rates were much faster than in the others (330 
ind 360, respectively ). 

With 2 exceptions, tachycardia, frequently marked (cardiac rates 

390, 480, 480 and 480 per minute, respectively), appeared in chroni- 
ally deficient pigeons with abnormal electrocardiograms. The frequency 
of the heart beat increased gradually for several days before the electrical 
changes became manifest and perhaps became faster in animals with 
marked electrocardiographic changes, i.e., a cardiac rate of 480 per 
minute, than in those with mild changes, i.e., cardiac rates of 330 and 
300 per minute. 

When thiamine hydrochloride or thiamine pyrophosphate (20 to 50 
micrograms) was administered intramuscularly the cardiac rate was 
noted to slow gradually during one to three days to, or nearly to, normal, 
although the electrocardiogram returned to normal in one or two hours 

Repair Experiments: Four pigeons with similar inversion of the T 


waves were given 10 micrograms of thiamine hydrochloride (2 


instances) and 12.5 micrograms of cocarboxylase (2 instances) intra- 
venously, and the electrical activity of their hearts was studied at 
intervals of fifteen, thirty, sixty, ninety and one hundred and twenty 
minutes after the injection. In figure 2 B, C, D and E are shown a 
series of such records (lead II) from a pigeon which received 12.5 
micrograms of cocarboxylase (figure 2 A is a control normal electro- 
cardiogram from this same bird). In one hour the inverted and 








EXPLANATION OF FicureE 1 


(The tips of the QRS complexes in leads II and III have been reenforced 
with white ink; otherwise they would not be reproduced.) 4, B and C, the normal 
conventional leads I, II and IIT from pigeon 337 (rate 180 per minute). D, E and 

leads I, II and III, showing bradycardia (rate 120 per minute). Note the 
variable heart block and the normal configuration of the waves. G, H and /, 
leads I, II and III, illustrating the electrocardiographic abnormality observed most 
frequently in thiamine-deficient pigeons. Note the changes in the T waves in 
leads If and III and the short initial deflection upward of the QRS complex 
(rate 240 per minute). J, K and L, leads I, II and III, showing a type of 
electrocardiographic abnormality observed less frequently in thiamine-deficient 
pigeons. Note QRS complexes in leads I and II. M, lead I, recording ventricular 
fibrillation alternating with ventricular asystole in a thiamine-deficient pigeon just 
before death. N, lead II, showing marked inversion of the T wave (rate 300 per 
minute). O, lead II, showing variable heart block (rate 150 per minute). 
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depressed T waves had returned to normal. In another instance (fi 
1 N) a slightly more inverted and depressed T wave was restored 1 
normal in ninety minutes by an identical injection. In 2 other instanc 
similar restoration to normal followed the injection of 10 micrograms 
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Fig. 2.—(The tips of the QRS complexes in leads II and III have been reen- 
forced with white ink; otherwise they would not be reproduced.) The rapid 
response of electrocardiographic abnormality (lead II) to the administration of 
cocarboxylase (or thiamine pyrophosphate) intravenously. A, a record made one 
day before the cocarboxylase was given; it is essentially normal (rate 210 per 
minute). B, the T waves are depressed (rate 300 per minute). C, a record made 
fifteen minutes after 12.5 micrograms of cocarboxylase was given intravenously. 
Records were also made thirty (D) and sixty (E) minutes after the administra- 


tion of cocarboxylase. 
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imine hydrochloride, and in a third the pigeon responded in like 
nner to 20 micrograms of thiamine hydrochloride. 

On several occasions small increases in the thiamine hydrochloride 
ntake (1 to 2 micrograms) restored moderately abnormal T waves to 
normal, or contrarily, an identical decrease in the thiamine increased 
degree of abnormality. On these occasions the daily food intake was 
20 Gm. and the thiamine hydrochloride intake approximately 16 micro- 
grams. The sensitivity of the balance of available and of required 
thiamine and its effect on the metabolism of the heart muscle are evident 
from these observations. 

Pathologic Studies: The hearts of 9 of these pigeons were studied 
histologically. Early changes consisting of loss of cross striations and 
development of wavy fibrous appearance and pale staining reactions 
f muscle fibers were encountered in all but one heart, and in several 
of them small areas of necrosis with polymorphonuclear cell infiltration 
were also seen. Hydropericardium or other gross evidences of cardiac 
failure were found in but 4 pigeons, all chronic. Both necrosis of the 
myocardium with polymorphonuclear cell infiltration and evidences of 
cardiac failure occurred less frequently in this group of birds than in 
previous groups of more chronic pigeons (see section headed Comment). 
The Concentration of Cocarboxylase:** This factor, expressed as 
micrograms per gram of tissue, was determined in a number of normal 
and of thiamine-deficient pigeons. The hearts of normal pigeons con- 
tained 4.5 to 5.5 micrograms; in 2 pigeons on a thiamine-deficient diet 
but with no electrocardiographic changes there were 1.9 and 2.2 micro- 
grams, respectively, and in 6 pigeons with abnormal electrocardiograms 
and no evidences of cardiac failure there was 1.5 to 1.7 micrograms of 
cocarboxylase per gram of heart muscle. The hearts from other more 
chronic pigeons with hydropericardium or other evidence of cardiac 
failure contained 1.2 to 1.4 micrograms of cocarboxylase per gram of 
tissue. 

COMMENT 

It seems clear that fulfilment of several experimental conditions 
leads to the development of signs of cardiac failure in thiamine-deficient 
pigeons. The same is true of dogs.* First, the daily food intake should 
be sufficient to prevent a significant loss of weight. Twenty grams of 
diet accomplished this ideally, and in many instances produced a slight 
gain in weight. In practice, however, 15 Gm. proved adequate and was 
frequently more expedient, since there was less tendency for the smaller 


13. In another study being prepared for publication the amount of thiamine 
(as cocarboxylase) was determined in the heart, brain, liver, breast muscle and 
other tissues from pigeons both on the acute and on the chronic regimen. The 
figures used in the present paper were borrowed from that study. 
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amount to be vomited. A further reduction of the food intake tended 
to prevent the development of cardiac failure, probably because this 
lowered the metabolic rate.* Second, the thiamine intake should |» 
adjusted so that the deficiency develops slowly. An intake of 60 to 80 
per cent of the normal requirement (15 to 20 micrograms of thiamin 
hydrochloride for each 20 Gm. of diet ?*) has proved most efficient in 
this respect, as it prevents opisthotonos, yet allows thiamine depletion 
in the heart (and other tissues) to continue. The addition of this much 
thiamine to the diet also prevents vomiting. Finally, the situation 
created by these two conditions must exist long enough for the signs 
of cardiac failure, e. g., hydropericardium, to develop. This may take 
one to seven days. Our observations indicated also that activity favors 
the development of signs of cardiac failure. This was also noted in 
human beings by Keefer.** 

Thiamine pyrophosphate (cocarboxylase), a coenzyme, is the form 
in which thiamine is used by the cell. This compound is an important 
link in the chemical mechanism by means of which heart muscle and 
other cells obtain their energy. In pigeons receiving 20 Gm. of diet 
daily and no thiamine (acute regimen), the depletion of cocarboxylase 
from the myocardium during the first week is rapid. Thereafter, how- 
ever, depletion occurs more slowly. A comparison of the analytic data 
with the corresponding electrocardiograms indicates that abnormal 
electrical potentials are not produced by a pigeon’s myocardium unless 
the cocarboxylase content falls below 2 micrograms per gram of heart 
tissue. This low figure is rarely reached in acutely deficient birds 
before opisthotonos develops and death ensues. However, if after the 
first week of experimentation the acute regimen is replaced by a chronic 
regimen (one partially free of thiamine), the length of the experiment 
can be extended. In this way a further reduction in the cocarboxylase 
content of the myocardium occurs, and its impairment, as indicated by 
changes in the electrocardiogram, results. This is followed by degen- 
eration of myocardial fibers. If the metabolic rate is normal and 
impaired function is present long enough, signs of cardiac failure will 
develop. On the other hand, if animals have been starved, evidence 
of congestive cardiac failure will be absent, even though tachycardia 
is present, the electrocardiogram is abnormal and many myocardial 
fibers are degenerated. This seems to have occurred in the dogs of Porto 
and de Soldati.** An abnormal electrocardiogram and tachycardia seem 


14. Unpublished studies revealed that the total oxygen consumption of fasting 
pigeons or pigeons consuming a thiamine-free ration ad libitum frequently falls 
as much as 30 to 50 per cent. 

15. Twenty-five micrograms of thiamine hydrochloride is required for the 
normal metabolism of 20 Gm. of diet IT.9 

16. Porto, J., and de Soldati, L.: Alteraciones microscépicas del coraz6n del 
perro en avitaminosis B:, Rev. Soc. argent. de -biol. 15:303, 1939. 
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indicate accurately that the cocarboxylase content of the myocardium 
is low but are no assurance that evidences of cardiac failure are present 
rhe abnormal electrocardiographic waves in our thiamine-deficient 
geons were similar to those observed in thiamine-deficient rats ** and 
dogs * and in human beings with infarcted myocardiums. In cases of 
thiamine deficiency these changes are probably due largely to functional 
impairment rather than histologic degeneration of muscle fibers, since 
they may be so quickly restored to normal by thiamine and so few 
fibers degenerate. Tachycardia developed in our tube-fed thiamine-defi- 
cient pigeons, whereas according to other authors, bradycardia * devel- 
oped in pigeons fed various thiamine free diets ad libitum. The reason 
for this discrepancy appears to rest with the fact that our birds were 
well nourished and active, whereas those that feed voluntarily are almost 
always emaciated. This explanation is supported by the presence of 
marked bradycardia in our starved control pigeons, and the conclusion 
of other investigators * that bradycardia in thiamine-deficient rats may 
be due to concomitant starvation. 

Weiss, Haynes and Zoll** found that the heart rate of thiamine- 
deficient rats with bradycardia and abnormal electrocardiograms rapidly 
increased to normal when thiamine was given; the electrocardiograms 
also returned to normal. This occurred even though the rats fasted 
both before and during this curative response, so that the response 
seemed to be specific for thiamine. McEachern noted similar increases 
in the contraction rates of hearts from thiamine-deficient rats in vitro 
when thiamine was added to the solution containing the heart.'’ These 
and other evidences show that under certain circumstances thiamine defi- 
ciency does reduce the heart rate. 

The appearance of tachycardia in our pigeons a day or so before 
the electrocardiograms had been altered, and at times even in the absence 
of such changes entirely, suggests the operation of additional factors. 
Possible mechanisms are suggested by the arteriolar dilatation noted 
in human veins by Weiss,’* and by the hyperemia and hemorrhages 
which appear in the brains of severely thiamine-deficient pigeons.’® 


17. These results were presented before the Neurological Society of Montreal, 
during the year 1940 to 1941. 

18. Weiss, S.: Occidental Beriberi with Cardiovascular Manifestations, ]. A 
M. A. 115:832 (Sept. 7) 1940. 

19. Prickett, C. O.: The Effect of a Deficiency of Vitamin B upon the Central 
and Peripheral Nervous Systems of the Rat, Am. J. Physiol. 107:459, 1934. 
lexander, L.; Pijoan, M.; Myerson, A., and Keane, H. N.: Beriberi and Scurvy : 
An Experimental Study, Tr. Am. Neurol. A. 64:135, 1938. Zimmerman, H. M.: 
rhe Pathology of the Nervous System in Vitamin Deficiencies, Yale J. Biol. & 
Med. 12:21, 1939. 
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Recent studies of the mechanisms whereby these hemorrhages are 
produced *° revealed that vascular dilatation preceded hemorrhage and 
was followed by a perivascular accumulation, first of fluid, then of red 
cells. Infiltrating hemorrhages developed later and in the more severely 
deficient pigeons only. In the acutely deficient pigeons with opisthotonos 
vascular dilatation and occasionally perivascular hemorrhages were seen 
only in the vestibular nucleus and other nuclei which were affected 
early by thiamine deficiency. The present study indicates that even such 
localized vascular changes were accompanied by a slight increase in 
the pulse rate, although no changes occurred in the electrocardiograms. 
In the more chronic animals, such as those in which marked tachycardia 
and marked electrocardiographic abnormalities developed, vasodilatation 
with few or no hemorrhages was to be found throughout the entire 
brain and in the liver, kidneys, lungs and other viscera. The effect of 
these multitudinous arteriovenous shunts on peripheral vascular resist- 
ance must have been great and is reflected in the tachycardia which was 
present in some of these birds. 

The fact that in all instances vascular lesions were secondary to 
histologic changes in the neurons *° leads to the belief that the tissue 
metabolic changes consequent to thiamine deficiency caused the dilata- 
tion of the blood vessels (and in certain cases led to extravasation from 
them of plasma and red cells). 

It seems likely, therefore, that the manifestations of cardiac failure 
in thiamine deficiency are due to at least two factors. The first of these, 
vasodilatation, is due to the action of intermediate products of carbo- 
hydrate metabolism on the blood vessels. The extent of this change 
determines the peripheral vascular resistance and the speed of thé 
heart rate. This may also account, in part if not entirely, for the 
hydropericardium, pulmonary edema and edema of the dependent parts 
of the body, since fluid readily extravasates through markedly dilated 
blood vessels. The second factor is the effect of thiamine deficiency on 
the myocardium directly. No doubt this has a tendency to impair 
the function of the heart and thus lower its reserve and eventually leads 
to cardiac standstill. The part that this factor plays in the production 
of edema is uncertain, although no doubt important. The two factors 
operating together produce a so-called “vicious cycle” and frequently 
result, rather suddenly, in what appears to be left ventricular failure, 


20. Swank, R. L., and Prados, M.: Avian Thiamine Deficiency: II. Pathologic 
Changes in the Brain and Cranial Nerves (Especially the Vestibular) and Their 
Relation to the Clinical Behavior, Arch. Neurol. & Psychiat. 47:97 (Jan.) 1942. 
Prados, M., and Swank, R. L.: Vascular and Interstitial Cell Changes in 
Thiamine-Deficient animals, ibid. 47:626 (April) 1942. 
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followed by death both in pigeons and in dogs* and possibly also in 
wman beings.*® 

In contrast to well fed thiamine-deficient animals, those with a low 
caloric intake are less apt to accumulate intermediate products of carbo- 
hydrate metabolism in their tissues, since far less carbohydrate is 
metabolized. Hence, the first factor, vasodilatation, is nonoperative. 
In addition, the metabolic rate of the animal is reduced, and a less 
rapid blood flow suffices for its metabolic needs. The second factor, 
direct effect of thiamine lack on the myocardium, is operative and in 
the absence of any opposing mechanism results in a marked slowing of 
the heart. This dual mechanism appears to explain why bradycardia 
has been observed by some investigators and tachycardia by others 
in thiamine-deficient mammals. It is interesting that the thiamine- 
deficient dogs of Porto and de Soldati had tachycardia and abnormal 
electrocardiograms but no evidences of congestive cardiac failure. It is 
likely that vasodilatation was mild or moderate, rather than extreme, 
in these dogs, since starvation was so marked and fluid did not extrav- 
asate from the blood vessels. Recently de Soldati has summarized his 
work on, and his interpretations of, thiamine deficiency both in human 
beings and in animals.*? 

CONCLUSION 

1. A chronic deficiency of thiamine without starvation will produce 
signs of cardiac failure in pigeons. 

2. This is preceded and accompanied by tachycardia and electro- 
cardiographic abnormalities. 

3. Necrosis of myocardial fibers with inflammatory cell infiltration 
occurs frequently, although late, in thiamine-deficient pigeons. 

4. The electrocardiographic abnormalities and evidences of cardiac 
failure in thiamine-deficient pigeons are accompanied by marked decrease 
in the cocarboxylase content of the heart muscle. 

5. The electrocardiographic abnormalities and the evidence of cardiac 
failure, if not too severe, respond immediately to treatment either with 
thiamine hydrochloride or cocarboxylase. ° 

6. Starvation alone or during thiamine deficiency produces brady- 
cardia and frequently variable heart block in pigeons. 

7. The methods and mechanism by which tachycardia and evidences 
of cardiac failure are produced in thiamine deficiency are presented 
and discussed. It is suggested that the tachycardia is due to vasodilata- 
tion, which is caused by the local accumulation of intermediate products 





21. de Soldati, L.: Los trastornos circulatorios de la avitaminosis B:, Buenos 
Aires, El Ateneo, 1940. 
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of carbohydrate metabolism. This also facilitates transudation of fluid 
from blood vessels to form hydropericardium and other evidences 

cardiac failure. In addition, thiamine deficiency impairs the function 
of the heart, increases the tendency to extravascular fluid collections and 
results in terminal cardiac standstill. It seems probable that thiamin 
deficiency, in the absence of peripheral vasodilatation, causes brady- 
cardia, but unfortunately most experiments involving such deficiency 
have been complicated by marked starvation, which also is known to 
cause bradycardia. 











SULFONAMIDE COMPOUNDS IN THERAPY OF 
BACTERIAL ENDOCARDITIS 


A COMPARISON OF THE IN VITRO INHIBITORY EFFECTS AND THE 
BACTERIOSTATIC ACTIVITY 
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Since the introduction of sulfonamide compounds into clinical medi- 
cine new interest has been awakened in the chemotherapy of bacterial 
endocarditis. In recent years the clinical effectiveness of these com- 
pounds has been demonstrated? in a small yet hopeful number of 
patients suffering from this generally fatal disease. In a previous 
communication * considerable variability was noted in the inhibitory 
effects in vitro of sulfonamide compounds on the growth of certain 
organisms isolated from human beings with bacterial endocarditis. The 
preliminary subjecting of each organism to the reaction of the several 
drugs in vitro prior to the institution of therapy would seem to be 
a rational and important procedure, provided that in vitro inhibition 
can be correlated with clinical bacteriostatic activity. Opinion with 
regard to the degree of correlation of in vitro and in vivo (animal 
experiments) studies is divided.* Long and Bliss * expressed the belief 

From the Departments of Medicine and Bacteriology, Duke University School 
of Medicine and Duke Hospital. 

1. Lichtman, S. S., and Bierman, W.: The Treatment of Subacute Bacterial 
Endocarditis: Present Status, J. A. M. A. 116:286-289 (Jan. 25) 1941. 

2. Poston, M. A., and Orgain, E. S.: A Comparison of the Effects of the 
Sulfonamide Drugs upon the Growth of Twenty-Five Organisms Isolated from 
Twenty-One Patients Suffering from Bacterial Endocarditis, to be published. 

3. (a) Whitby, L.: Chemotherapy of Bacterial Infections, Lancet 2:1095-1102, 
1938. (b) Hoare, E. D.: Bactericidal Changes Induced in Human Blood and 
Serum by Sulphamido-Chrysoidine and Sulphanilamide, ibid. 1:655-659, 1938. 
(c) MacLean, I. H.; Rogers, K. B., and Fleming, A.: M. & B. 693 and Pneumo- 
cocci, ibid. 1:562-568, 1939. (d) Schmidt, L. H.; Hilles, C.; Dettwiler, H. A., and 
Starks, E.: The Response of Different Types and Strains of Pneumococcus to 
Sulfapyridine, J. Infect. Dis. 67:232-242, 1940. (¢) Libby, R. L., and Joyner, 
A. L.: The Action of Sulfathiazole on the Colon-Typhoid-Dysenteriae Group of 
Organisms, ibid. 67:67-69, 1940. 

4. Long, P. H., and Bliss, E. A.: The Clinical and Experimental Use of 
Sulianilamidé, Sulfapyridine and Allied Compounds, New York, The Macmillan 
Company, 1939, pp. 96 and 110. 
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that there is an appreciable degree of correlation but that parallel 
ceases when relative susceptibilities of different organisms in cultures 
their reactions in the animal body are compared. The only available st: 
on bacterial endocarditis in human beings is that of Swain,’ who den 
strated a definite correlation in 4 cases of endocarditis caused by Strept 
coccus viridans. It is the purpose of this paper to show the existence 
a broad correlation between in vitro inhibition and clinical bacteriostat 
activity and to emphasize the importance of preliminary in vitro expe: 
ments before drug therapy is begun. 


MATERIAL AND METHOD 


1 
] 






During the past three years 17 patients admitted to Duke Hospital wit 
bacterial endocarditis have been given chemotherapy The agents empl 
included one or more of the following seven compounds: sulfanilamide, sul 

g 
pyridine (2-[paraaminobenzenesulfonamido]-pyridine), sodium _ sulfay 
N #-sulfanilylsulfanilamide, sodium N 4-sulfanilylsulfanilamide,  sulfathia 
(2-[paraaminobenzenesulfonamido]-thiazole) and sulfamethylthiazole (2-[j 


aminobenzenesulfonamido]-methylthiazole). From the blood of these patients 


following organisms have been isolated: eleven strains of Str. viridans, two str 





of Streptococcus haemolyticus, one strain of anaerobic Streptococct 


lytic), three strains of Streptococcus faecalis, one strain of Neisseria gonorr! 





one strain of Haemophilus parainfluenzae (hemolytic) and one strain of Brucell 


is. In 3 instances two species of organisms were isolated from a single patient 
Prior to the institution of chemotherapy, we determined the inhibitory effects 
nilamide and those of its derivatives then available on the growth of tl 
organism isolated from the patient.6 Generally, the drug showing the great 
bacteriostatic effect was used for treatment, and for 6 patients two or more d 
were tried in rotation for periods of not less than one week each. 

Three to seven blood cultures positive for the causative organism were obtz 
on each patient prior to therapy, and two to three blood cultures * were mad 
throughout the remainder of their stay in the hospital. 

5. Swain, R. H. A.: Strain Variations in the Resistance of Strepto 
Viridans to Sulphonamide Compounds, Brit. M. J. 1:722-725, 1940. 

6. The technic of these in vitro experiments has been reported in a prev 
paper, in which the inhibitory effects of six of the drugs most frequently 





clinically were tested. For compounds administered orally in vitro inhibition \ 
determined for twenty-four hour intervals, while for those given intraven 
intervals of one, two, three, four and twenty-four hours were employed. 

7. Since the suggestion of Strauss, Lowell and Finland (J. Clin. Investigat 


20:189, 1941) with regard to the addition of paraaminobenzoic acid to a laborat 


medium, we have used it in 4 cases in addition to our previous paraaminoben: 
acid-free medium as a control to test the validity of blood cultures negative 





the organism under consideration. The results were identical in both mediums; 
i. e., in 3 patients blood cultures made on both mediums during therapy became 


negative simultaneously, and in 1 patient cultures on both mediums remained equa 





positive. When explants of blood containing a sulfonamide compound are 
the concentration of that compound is reduced considerably by dilution in routine 
blood cultures 
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Sodium sulfapyridine was administered intravenously at first and later orally 
patients. Sulfapyridine in 25 per cent dextrose solution was given to | patient. 
ther drugs were administered orally in the maximum tolerated dose in the 
rity of instances. Intravenous administration was carried out in three ways, 
mely, continuous intravenous drip (1 patient), large single daily doses 
§ patients) and smaller doses given regularly at four hour intervals for forty- 
eight to seventy-two hours (2 patients). After large single doses of sodium 
sulfapyridine the concentration of the compound in the blood was determined 
mmediately at the end of the injection, four hours later and at various intervals 
ereaiter up to twenty-four hours in most instances. During continuous drip 
therapy or after repeated four hour doses of the drug, its concentration in the blood 
was determined fairly regularly at four hour intervals. During oral chemotherapy 
blood levels were determined daily in many instances and at least two to three 
times weekly in the remainder. The figures in tables 1 and 2 represent average 
daily colony counts of blood cultures and blood levels of the drug administered 


TasLe 3.—Summary of Results of Experiments on In Vitro Inhibition and In Vivo 
Bacteriostatic Activity of Sulfanilamide and Six Derivatives 
Administered Orally and Intravenously 





Method of Adminis- 
tration of Drug 
Group Oral Intravenous 

In vivo concentration of drug equal to in vitro inhibitory 
level—Bacteriostasis PreSeMt ........:ccccccccceseeseneeeseceenereeseeee 6 5 


II In vivo concentration of drug below in vitro inhibitory 
level—Bacteriostasis AbSeNt .........ccccccccereneceeseeeesees woe 13 4 
III In vivo concentration of drug below in vitro inhibitory 
level—Bacteriostasis present .......... : = 


to | 
bo | ce 
a 
| te 


SI ass etccacrasainen abacceinnsiadictsvdgsibesavedeesesanmbindaneds 





In the entire group of 17 patients, from whom 20 organisms were obtained, 
a sulfonamide compound was administered a total of twenty-eight times, giving 
33 clinical experiments for purposes of correlation. 


RESULTS AND COMMENT 
The data showing the correlation of in vitro and in vivo inhibitory 
action in each of the 33 clinical experiments are presented in tables | 
and 2. The division of patients on the basis of oral or intravenous 
administration of the drugs is arbitrarily used for purposes of comparing 
th 


trations at which complete inhibition of growth of the organisms was 


e two methods. The figures for in vitro inhibition represent concen- 


produced ; partial inhibition was disregarded for purposes of correlation. 
In vivo inhibition was considered only when there was significant bac- 
teriostasis, i. e., marked diminution of the colony counts of blood cultures, 
or when sterilization of the blood was effected. 

The correlation experiments are divided into three groups for 
purposes of clarity, and the results are summarized in table 3. In group 
| are recorded those instances in which marked inhibition of the growth 
of organisms or actual sterilization of the blood stream was produced 
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when the blood concentration of the drug equaled or surpassed the in 
vitro inhibitory level. Group II comprises those experiments in which 
significant bacteriostasis was absent when the blood concentration failed 
to reach the in vitro level. Group III is composed of those instances in 
which marked inhibition of the activity of organisms in the blood stream 
was effected by a lower blood concentration of the drug than the in vitro 
inhibitory level. When the in vivo level reached and maintained the 
in vitro level, no discordant failures were encountered. 

In the group of patients given the drugs orally the effects of seven 
compounds on twelve strains of organisms from 10 patients have been 
observed in 22 clinical experiments. In 19 instances (groups I and II) 
the clinical result was in accord with the result of the in vitro experiment. 
In 5 of these when the blood concentration reached or surpassed the 
in vitro inhibitory level sterilization resulted, and in 1 instance there 
was marked inhibition (group I). It is to be noted that some of the 
strains (in patients 1, 2, 3 and 7) were sensitive at low in vitro inhibitory 
levels, which were within the range easily obtainable by oral administra- 
tion of the drugs. In the remaining 13 experiments (group II) the blood 
concentration of the drugs never attained the in vitro levels, and neither 
significant inhibition nor sterilization was obtained. Here, the in vitro 
inhibitory levels were generally high and above easily attained clinical 
levels, indicating resistance of the organisms to the action of drugs used 
in chemotherapy (patients 3, 5, 6, 8 and 9). Group III comprises 3 
instances in which the concentration of the drug in the blood failed to 
reach the test tube inhibitory level. In 2 of these marked inhibition 
was effected, and in 1 sterilization resulted. In spite of relatively high 
in vitro levels (patients 6 and 10) bacteriostasis was obtained at lower 
in vivo levels. These apparently discordant results may indicate that 
the in vitro levels were unnecessarily high and are explainable on the 
basis of the heavy inoculum used in in vitro experiments in contrast 
to the small number of organisms circulating in the blood stream. 

The group of patients given the drugs intravenously comprises 11 
clinical studies of the effects of two drugs on eleven organisms in 10 
patients. In 9 instances the in vivo result was consonant with the in vitro 
experiment. In 5 instances (group I) sterilization resulted when the in 
vitro level was reached in the blood stream. In 3 instances (patients 11 
and 12 [2 strains] ) the time required for test tube inhibition was short 
(three hours) at levels attainable (20, 15 and 5 mg. per hundred cubic 
centimeters), while in the other 2 (patients 13 and 14) the time interval 
was long (twenty-four hours), but the concentration (10 and 15 mg. 
per hundred cubic centimeters) was maintained intravenously, and 
sterilization was accomplished. In the 4 instances comprising group II 
(patients 10, 8, 9 and 15) neither inhibition nor sterilization was obtained 
when the in vitro level was either not reached or not maintained for the 
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uired interval of time. The concentrations required here were rela- 
tively high (60, 30, 15 and 13.5 mg. per hundred cubic centimeters) 
d the intervals long (twenty-four hours). Sterilization resulted in 
both instances (patients 16 and 17) in group III, when the required 
blood concentration was reached but not maintained for the time interval 
necessary for inhibition. 
From an analysis of the data of these experiments we conclude 
that a suggestive correlation exists between the results of the in vitro 
inhibitory experiments and the in vivo bacteriostatic action of the com- 
pounds used. That the correlation should be inexact is to be expected, 
because of the great differences between the conditions existing in the 
test tube and those factors in the heart valve and in the blood stream 
responsible for the growth of organisms in patients with bacterial endo- 
carditis. In test tube experiments a relatively heavy inoculum was used, 
while in cases of bacterial endocarditis there is a growing focus of infec- 
tion within the heart valve, which sheds fairly constantly a small number 
of bacteria into the circulating blood. It should be noted that in most 
instances when the in vitro inhibitory level was low or the time required 
for inhibition was short, the concentration of the drug in the blood 
reached and maintained this level. In the majority of instances, how- 
ever, the test tube level was higher than that which could be attained 
easily in the patient’s blood. It is to be remembered that the test tube 
levels reported here represent only complete inhibition of the growth of 
organisms produced by the drug acting in a definite interval of time. 
These levels, since partial in vitro inhibition was disregarded, may well 
be too high and unnecessary in the blood, or the length of time required 
for drug action may be too long. 
It seems from the discordant results that although sterilization or 
inhibition of growth may result in a lower concentration of the drug 
in the body than in the test tube, the converse is not true. The fact that 
no failures of sterilization resulted when the in vitro level of a drug 
was equaled by its in vivo level for the required length of time suggests 
that preliminary in vitro testing of compounds may indicate a helpful 
therapeutic blood level to be obtained in the patient during therapy. 
The data are insufficient but suggest that the most effective drug can 
be selected by in vitro experiments. This extremely important and 
practical point is difficult to settle by experimentation on human subjects, 
since the drugs must be given in simple rotation and “resistance, or 
fastness,” of the organism frequently develops to several drugs of the 
sulfanilamide series after one of them has been therapeutically admin- 
istered.* Animal experimentation may yield misleading results unless 


8. Poston, M. A., and Orgain, E. S.: Unpublished data. Lowell, F. C.; 
Strauss, E., and Finland, M.: Observations on the Susceptibility of Pneumococci 
to Sulfapyridine, Sulfathiazole, and Sulfamethylthiazole, Ann. Int. Med. 14:1001- 
1023, 1940, 
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concentration of the drug in the blood is known and controlled and 
frequently impossible, since many organisms pathogenic for human being 
are relatively nonpathogenic for animals. 

Factors to be considered in comparing results of in vitro and of 
vivo studies are the use of freshly isolated strains of organisms rathe: 
than artificially cultured laboratory strains; the size of inoculum for 
in vitro experiments; suitable nutrient medium free of neopeptor 
(Difco) ; careful checking of the concentrations of drug in the mediw 
used ; standard temperature of incubation; degree of inhibition, whether: 
partial or complete ; the pharmacologic properties of the drug used (sol 
bility, absorption, excretion, acetylation), and the concentration of thy 
drug in the animal body. It appears likely, as mentioned by Libby a1 
Joyner,®** that when al! factors are considered, the in vitro and the in vi 
effects of sulfonamide compounds can be definitely correlated. 


SUMMARY 
The in vitro inhibitory effects of seven sulfonamide compounds 01 
twenty organisms isolated from 17 patients suffering from bacterial 
endocarditis have been correlated with the clinical bacteriostatic activit) 
of these drugs in a series of 33 clinical (in vivo) experiments. 
A certain degree of correlation was found to exist between the 
vitro inhibitory effects of these drugs and their clinical bacteriostati 
activity. 
The importance of preliminary in vitro experiments to determin 
the most effective drug and its possible clinical level of inhibitory actior 
is emphasized. 
Dr. David T. Smith contributed suggestions during the preparation of 
paper. The sulfonamide compounds were supplied for experimental purposes 
the Calco Division, American Cyanamid Company, Bound Brook, N. J.; the Winthroy 


Chemical Company, New York, and the Alba Pharmaceutical Company, New York 


Duke Hospital. 
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REVIEW OF SIXTY CASES, WITH A REPORT ON THE THERAPEUTIC 


USE OF SULFONAMIDE COMPOUNDS 


HERMAN GOLD, M.D 


CHESTER, PA. 


Since March 1933 I have had the opportunity of making a diagnosis 
instituting treatment in 60 cases of external anthrax. In 51 cases 
patients were employees of a local mill engaged in the manufacture 
inner lining. Its basic raw material is goat hair imported from 
China and India under existing regulations. In 4 cases the patients wer 
ldren. Three of them (cases 3, 6 and 59) lived in the village in 
lose proximity to the mill. They probably contracted anthrax whil 
playing on ground contaminated with particles of hair, although their 
parents’ hands or clothes (the parents worked in the mill) may possibly 
ave been the source of infection. The fourth child (case 28), a girl 
t 12, contracted the disease after washing her father’s work shirt. In 


ase 40 the patient lived in the village and was the wife of a carder. She 


lid not wash her husband’s work clothes which were never brought t 


the house; hence the anthrax on her face was most probably due t 


contact with her husband’s hands. A less likely source of infection it 


his case was possibly contaminated house dust. In another case (27) 
patient was a Negro truck driver for a shipping concern that hauled 
and stored bales of hair for the local mill. Since this man had not come 


1 


lirect contact with hair for over two months, the 


pustule” on his 
neck must have been the result of infection contracted from contamina- 

of his hands or clothes with hair dust left on the truck, in the 
warehouse or on the broom which the patient used for sweeping. In 
the 3 remaining cases (4, 34 and 41) the patients were employees of a 


1 
) 


Philadelphia plant that obtained its hair bobbins from the local mill 
‘wo of them were weavers, while the third was a shipping clerk. A 
urth case of anthrax also occurred in this plant, but the patient did 
not come under my care. 
Forty-one patients were males, and 19 were females. Their ages 
ranged from 3% to 62 years, but most of them were between 18 and 27 
\ll but 1 were white. The yearly distribution of cases is shown in 
Forty-five per cent of them occurred in 1940 and 1941, indi- 
cating a sharp increase over the preceding years. This has undoubtedly 


785 
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been due to the war and the resulting relaxation in the enforcement 
control measures at the port of exit, as predicted by Smyth. My cas 
occurred a few at the time, in rapid succession, indicating that the disea 
was caused by different shipments of hair, some of which were coi 
taminated with spores of anthrax bacilli. Actually bacilli were recovered 


repeatedly from the center of various bales of hair, as well as from tl 
dust left over in the combing process. This also explains the high in 


Tas_e 1.—Yearly Distribution of Cases of Anthrax 











Number of Number of 

Year Cases Deaths 
1933 ‘ wee , . 6 1 
1934 " wales catsgasedieanneskwetdnens 2 0 
1935 rb cvebeussao er ebeuns whe 3 0 
1936 : 5 paenaee eee ° 2 0 
1937 sanduenddeesenes - os 4 0 
1938 uvdinee ce aenebe's ‘ v4 0 
1939 ee rT. ree ‘= 6 0 
1940 90 ¥0b0'eseseeeseseacee “em 12 { 
1941 - ease wea whew 15 0 
1942* davies Jens perrret ‘ f 

Tota!) . , ; Rnguekawe 60 

Percentage ‘ (ides Ue teneeenbadeanwnss aieieas 1.64 








* First six months of the year. 





TABLE 2.—Incidence of Anthrax in the Various Departments of the Local Mill 














Number of 


Department Cases 
Warehouse ‘ sb ‘ ‘ ; , 4 
Combing come 23 
Drawing.. icksanabenenes 
Spinning . . ° ‘ss ‘ 16 
Mending. ; Faescen : . 2 


Finishing 


Tota 


dence of infection among the workers in the combing department, to 
which the disease was practically confined from 1933 to 1936. There 
after, it appeared throughout the mill. The distribution of anthrax 
through the various departments is shown in table 2. 

A definite history of trauma to the skin was elicited in many cases, 
but in a few the injury, if present at all, was so slight as to escap 
attention. It was also noted that while many an insignificant scratch 





1. Smyth, H. F.: A Twenty Year Survey of Anthrax in the United States 
Symposium on Anthrax, Commonwealth of Pennsylvania, Department of Healt 
April 1, 1941. 
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stained on carding machines was followed by anthrax, several workers 
o suffered severe multiple lacerations and puncture wounds on the 
same machines did not contract the disease. This happy escape may be 
ittributed to the vagaries of chance rather than to variations in individual 
susceptibility to anthrax. 

Prompt medical attention to the wound (application of alcohol and 
tincture of iodine) did not prevent anthrax, and cauterization with 
phenol, which may have prolonged the incubation period in 2 cases, was 
soon discontinued because of the hazards involved in the careless applica- 
tion of this agent. The incubation period varied from twelve hours to 
five days. In most patients two to three days elapsed before the appear- 
ance of a papule. The diagnosis was made clinically and was confirmed 
in all cases but the last by smear and culture of material from the lesion 
made by Dr. George Sickel, of the Chester Hospital. 

Virulence tests on some of the cultures isolated in these cases were 
performed at the Mulford Biological Laboratories, Sharp and Dohme, 
Glenolden, Pa., as follows: A culture of anthrax bacilli was isolated on 
May 17, 1936 (case 13, anthrax of elbow) before the administration of 
200 cc. of antianthrax serum. A subculture grown on an agar slant 
was washed off with physiologic solution of sodium chloride, and by 
plate counts the stock solution was shown to contain 4,672,000 organ- 
isms per cubic centimeter. Virulence tests were made with a 0.5 cc 
dose, administered subcutaneously as follows: 


Guinea Days of Observation * 


Pig No. Material 1 2 3 4 5 
] oe L L D 
2 Stock solution ......... eee I I D - 
1 12 1 Gee. 2s co o L L I D - 
2 ep Ul” er ee > L 8 D - 
] 1: 100 dilution .... ane «. & L a D - 
2 1: 100 dilution .......... an E § D - 
Rabbit No. 
] Stock solution ........ D leasremewe ws, URS L D - 
2 Stock solution ......... I I L D - 
1 PLEIN vice chcs cede cde A eae L D 
2 Ere re ree eer ee I I D 4 
] i moe : L D - 
2 Oe | a oes a L L D - 
Sheep No. 
1 PS SGe CE cee ae i ee tye L L i D 4 
2 ee L 3 z, D }- 
3 POR NE Son oo ccetisscsaase an L L iL D + 


*I signifies living and well; D, dead, and +, positive for anthrax bacilli. 
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On May 21 a second culture was isolated after 400 cc. of antianthr 
At that time, the temperature 
normal, the edema was gone and the lesion was dry and black. T! 
second culture killed guinea pigs, rabbits and sheep in the same degr« 
as the first culture obtained before the administration of serum. 
third culture made on May 25 was negative for anthrax bacilli. 
Virulence tests were also made on two cultures isolated in case 2 
(anthrax of the neck), in which the patient failed to respond to inter 
sive sulfapyridine (2-[paraaminobenzenesulfonamido]-pyridine) thet 
apy, and in case 24 (anthrax of the face), in which the patient was cured 
The two cultures were suspended to 1,000,000,00 


serum had been administered. 


by sulfapyridine. 
organisms per cubic centimeter in physiologic solution of sodium chlorid 
dose, administered 


(stock solution). Tests were made with a 1 cc. 


subcutaneously as follows : 





Guinea Days of Observation * 
Pig No. Material rss 3S 4 S$ 6 9 
Case 23 
1 Stock solution ....... ES 
2 Stock solution ...... ie a ~ Se 
1 1: 100 dilution ..... = 2 
2 1: 100 dilution 5) ie, ee 6S D 
] 1: 1,000 dilution .. b 2. "2 
2 PSRs COMM noses caesccoages Be “G5. 8 kh EB Ged 
] 1: 10,000 dilution . iL D 
2 L > SOOO GUNGON 6 5 65550 s:0eccawe De ee EL OE | LE & 
Case 24 

] ne re re L DB + 
2 Stock solution L. © + 
1 [| A & © - 
2 1: 100 dilution BB. Ee “@P t 
] 1: 1,000 dilution ................ ~ 2 
2 1: 1,000 dilution . Mis Lb Pp 
] h S  SOEITD 0 5.05 bas whale ns ie & &. D 
2 1: 10,000 dilution ............... Baie Gs kk he LL 


*L signifies living and well; D, dead; +, positive for anthrax bacilli, and - 
negative for anthrax bacilli. 


It is interesting to note that the culture obtained in case 24 was. i! 
anything, a little more virulent than that obtained in case 23. Yet in 
the former case the patient was cured by sulfapyridine, even though 
treatment was started later than in case 23, in which the patient failed 
to respond to this drug. These tests show that highly virulent strains 
of anthrax bacilli were being dealt with. 
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fhe distribution of the lesions is shown in table 3. Twenty-five of 
m occurred on the face and neck—sites usually associated with the 
chest mortality rate. 

[he appearance of the lesions varied, depending on the time they 
re first seen (figs. 1 through 8). Early the lesion looked like a flea 
hite or an ordinary pimple. In a few hours it enlarged, looked fleshy 
| was yellowish. Soon its top turned brown, and often it was sur- 
unded by a narrow ring of erythema. On the second day a few fine 
listening vesicles usually developed at the periphery of the papule. As 






















vesicles enlarged, the depressed center of the papule ulcerated and 
turned dark brown, which color it remained until the third or fourth 
y, when it became black. The marginal vesicles, at first small and 
filled with a clear yellow gelatinous fluid rich in anthrax bacilli but poor 
n cellular content, enlarged in a day or two and then became bluish red 


TABLE 3.—Location of Anthrax “Pustule” 


Number of 


Site Cases 

Face...... ; 14 
Neck..... 1 
Arm.... j 
Forearm 10 
Hand..... 
Finger. - ] 
Leg..... Wankgacs kes 1 
Tee os ; ' ‘ 1 

Total . : 60 


and discharged a serosanguineous fluid freely. On the fifth to the sixth 
day the central ulcer was covered by a tough black eschar, which grad- 
ually extended into the crusting peripheral vesicles. In many cases a 
wide area of erythema appeared around the papule on the second or the 
third day. Edema of the nonpitting variety developed early, twelve to 
twenty-four hours after the appearance of the papule, and soon spread 
well beyond its immediate vicinity. Thus, in case 23 (a “pustule” of 
the neck) the edema spread in ninety-six hours down to the level of the 
crest of the ilium. Similarly, in case 15 (anthrax of the forearm) the 
edema extended in seventy-two hours over the entire extremity and 
the upper portion of the chest. In cases 22, 23, 37, 46, 53, 54, 55 and 60 
the anthrax edema was accompanied by or was actually preceded by 
tonguelike extensions of bright erythema of the skin. Under treatment 
the spread of the edema was checked first, and this was followed by its 
gradual disappearance (one to five days); then the papule became flat 
and dry, and finally the eschar separated at the edges and sloughed out 
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within seven to fourteen days, leaving a punched-out ulcer that usual 
healed in one to two weeks. The “pustule” was characteristically pai: 
less, but in a few cases there were pain and tenderness along the ar: 
of erythema. Local itching was an early and rather persistent complait 











Fig. 1 (case 32).—The lesion is two days old and looks like a flea bite. The 
top of the papule is eroded and brown. A small amount of edema is present 
Treatment was with sulfapyridine and sulfathiazole. 











Fig. 2 (case 29).—The lesion shows characteristic central ulceration and a ring 
of vesicles. Notice that the angle of the jaw is obliterated by edema of the soft 
tissues overlying an enlarged lymph node. Treatment was with sulfapyridine. 


Regional adenopathy, sometimes heralded by pain, developed in the 
great majority of the cases one to three days after the papule had 
appeared. The nodes varied in size from that of a pea to that of 
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rge walnut and were invariably painful and tender. The pain sub- 
led promptly under treatment, but the lymphoid enlargement, though 
decreasing in size slowly, persisted throughout the duration of the papule 
and often lasted from a few days to two to six weeks after the ulcer 
had healed (cases 4, 21, 24, 31, 32, 40 and 57). Localized edema of the 
soft tissues overlying the enlarged lymph nodes was a common occur- 
rence, and in cases 46, 53, 54 and 60 (anthrax of the hand, wrist, 
finger and forearm, respectively) there was bright erythema of the skin, 
in addition to swelling over the epitrochlear nodes. In cases 33 and 46 
the appearance of adenopathy was associated with a sharp rise in tem- 


= 











Fig. 3 (case 26).—A, the lesion shows a dry black eschar covering the central 
ulcer. Edema of the soft tissues is present. Treatment was with sulfapyridine 
and serum. B, the appearance of the lesion two days later. Notice the tenseness 
of the vesicles which form a ring around the central eschar. Extension of the 
edema has occurred, with involvement of the infraorbital space. 


erature to o 102 F., which subsided in twenty-four to forty-eigh 
perature to 101 to 102 F., which subsided in twent to forty-eight 
hours after therapy was intensified. 

In some cases the patients also complained of headache and malaise. 
Before treatment was given, the temperature was normal in 11 cases, 
%9 to 100 F. in 36 cases and 100.6 to 102 F. in the remaining 13 cases. 
\iter treatment the temperature subsided in twenty-four to seventy-two 
hours. 

. 

slood counts were done in 31 cases soon after the diagnosis of 
anthrax was made, and in all of them the red cell count and the hemo- 
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globin content were normal. The white cell count was below 8,500 
15 cases, below 9,500 in 5 cases and between 10,500 and 13,500 in 
cases. When present leukocytosis was of the neutrophilic variet 
Blood cultures were negative for anthrax bacilli. Even in case 1 the 










blood culture made thirty-nine hours before death was negative for 
3acillus anthracis, but at autopsy the organism was recovered from the 
heart, spleen, kidneys, etc. This is in agreement with Besredka’s funda- 
mental work, which proved that although an animal presents the typical 
picture of anthrax septicemia, the prime cause of death is cuti-infection 


al 
mH 

















Fig. 4 (case 15).—A, appearance of the lesion on the day of admission t 
Chester Hospital. The lesion is three days old. Note the raised blisters and the 
extensive edema of the upper third of the forearm and the elbow. 8B, the appear 
ance of the lesion four days later. The skin around the “pustule” has becom« 
ecchymotic and covered with many large blisters. The entire extremity is marked 
swollen from the fingers to the upper portion of the chest below the clavicle. Th« 
skin has split at the elbow. There was no pain, but the arm felt heavy. Treatment 
was with serum, neoarsphenamine and immunotransfusions. 


and cuti-intoxication, since it is in the few minutes which precede th: 
death agony phase that the eruption of the bacteria into the circulating 
blood takes place. Anthrax bacilli were recovered regularly during 
the various stages of the “pustule” and frequently after successful treat 
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nt with antianthrax serum or with sulfapyridine. Thus, anthrax 


ili were recovered from the lesions in cases 2, 4, 8, 9 and 


55 
twelve, seven, seven, six and thirty-one days, respectively, after the 

ministration of 740 cc., 1,200 ce., 1,200 cc., 1,000 cc. and 1,200 ce. of 
serum, respectively, and in cases 22 and 35 on the fourth and the 
seventh day, respectively, of sulfapyridine treatment, at a time when 
the edema had subsided, the “pustules” were involuting and the patients 
were well on the road to recovery. In case 13 anthrax bacilli recovered 
after the successful use of 400 cc. of serum showed on testing the same 
degree of virulence as the culture recovered before treatment was 
instituted. 

TREATMENT 

Antianthrax Serum.—This serum was administered to 18 patients 

March 1933 to December 1938). Two additional patients received 














Fig. 5 (case 23).—A, appearance of the lesion when it was three days old 


The anthrax papule is surrounded by a rectangular area of bluish erythema. Notice 
the marked edema of the soft tissues of the neck. 8B, the appearance of the lesion 
twenty-four hours later. Notice the extension of the black eschar, with vesiculation 
into the rectangular area of erythema. The edema is markedly increased in spite 
f medication with sulfapyridine and large doses of serum. 


serum after a trial of sulfapyridine (1939 and 1940), and a third patient 
was treated with serum (1942) after he failed to respond to intensive 
sulfathiazole (2-[paraaminobenzenesulfonamido]-thiazole) therapy. Most 
patients received serum early, on the second or the third day after the 
appearance of the papule. In 2 cases treatment was not given until 
five to six days had elapsed. Altogether serum can be credited with 20 
recoveries and 1 death. In the first case encountered (1933) the patient 
died, and I believe that this death was due partly to the timorous use 
intravenously of insufficient quantities of antianthrax serum and partly 


to the injection of serum locally around the “‘pustule.” as advocated by 
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Regan.* The latter procedure facilitated, rather than hindered, th: 
spread of bacilli along tissue spaces that had been mechanically dis 
tended. My experience with the first 13 cases was reported in detail 
in two previous communications.? In general, I found antianthrax 
serum an effective and specific means of controlling anthrax edema and 
obtaining a cure. It was given in ample quantity (200 to 2,200 cc.), 
and each patient required an optimum dose, which could be administered 
in single or multiple injections. The intravenous route was found to 
be the most satisfactory. The claim of specificity is based on the clinical 
observation that the control of edema was accomplished in many cases 
only after a sufficient amount of serum had been given and without 











Fig. 6 (case 14).—Anthrax of the forehead. The lesion is eight days old. The 
marginal vesicles have dried up and become part of the black eschar. The latter 
begins in the center of the “pustule” and spreads peripherally. Treatment was with 
antianthrax serum. 


exhibition of the usual signs of nonspecific reaction to a foreign protein, 
such as fever and chill. Excluding case 1, in which the patient died, 
I used a total of 17,490 cc. of antianthrax serum in treatment in 20 


2. Regan, J. C.: Treatment of Cutaneous Anthrax, New York State J. Med. 
23:113 (March) 1923. 

3. Gold, H.: Studies on Anthrax: Clinical Report of Ten Human Cases, 
J. Lab. & Clin. Med. 21:134 (Nov.) 1935; Cutaneous Anthrax, Pennsylvania 
M. J. 40:728 (June) 1937. 

4. The serum used was prepared at the Mulford Biological Laboratories. It is 
essentially an antibacterial serum of demonstrable protective value. “Normal horses 
are first immunized with subcutaneous injections of chemically killed anthrax 


(Footnote continued on next page) 
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ases. The smallest total dose was 200 cc., and the largest was 2,200 cc., 
with an average total dose for the group of 874.5 cc. The smallest 
single intravenous injection of serum was 200 cc., while the largest was 
1,000 cc. The smallest number of intravenous injections per case was one, 
while the largest was five. In most cases the optimum dose was 
administered in two to three injections. In the hope of maintaining the 
optimum concentration of serum I also gave large doses of serum intra- 
muscularly in 7 cases, but this procedure was found to be too painful, 
and in 1 case (15) it produced a sterile abscess. 

At first the period of serotherapy was prolonged in a vain attempt 
to cure the adenopathy, but I soon learned that control of the edema 





Fig. 7 (case 31).—Anthrax of the hand. Note the small red papule and the 
surrounding edema of the ulnar half of the hand. Treatment was with sulfapyridine. 


around the “pustule” was the most reliable yardstick to determine 
whether an optimum dose of serum had been given. When this dose 
was administered, the edema decreased rather promptly and disappeared 


bacilli and then hyperimmunized with increasing doses of highly virulent living 
organisms. After three months the serum from horses so treated agglutinates 
the anthrax strains used for immunization in a dilution of 1: 2,500 or better. The 
serum contains precipitins, as demonstrated by the standard 4 plus polysaccharide- 
precipitin reaction it gives in a 1:10 dilution. It also contains protective anti- 
bodies, which are of special interest inasmuch as potent antianthrax serum 
injected in 5 cc. doses into full-grown sheep will afford appreciable protection 
against a virulent infective dose of anthrax bacilli for at least thirty days” 
(Sharp and Dohme: Personal communication to the author). 
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in eighteen to thirty-six hours. As collateral evidence of improvement 
I found that the temperature, pulse and white cell count returned t 
normal and that certain complaints, such as pain over the swollen lymph 
nodes and headache, also disappeared. 

Most patients tolerated the large intravenous injections of serum 
well, but in cases 12 and 13 urticaria and angioneurotic edema developed, 
and in case 15 the patient suffered from severe intestinal cramps, back- 
ache, vomiting and thready pulse during the first injection of serum. 
Thermal reactions occurred frequently. Serum sickness developed in all 





Fig. 8 (case 22).—A, normal right arm. 8B, anthrax of the left arm. Thx 
lesion was black and deeply ulcerated. Note the marked edema of the arm 
Bright erythema of the skin over the swollen area was a conspicuous feature in 
this case. Treatment was with sulfapyridine. 


cases, and in some it was rather severe. This is not surprising in view 
of the large amounts of unrefined serum injected. In all cases except 
case 1 the patients made a complete recovery after a rather troublesome 
convalescence. The average period of hospitalization in cases in which 
treatment was with serum was fifteen and three-tenths days; the average 
period of total disability was thirty-seven and five-tenths days (cases 23 
and 55, in which the patients were treated with serum after they had 
failed to respond to sulfonamide compounds, are excluded). 
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Neoarsphenamine.—In addition to serum, intravenous injections of 
neoarsphenamine were given in 6 cases. A child of 10 (case 3) received 
0.45, 0.6 and 0.6 Gm. on three successive days; 1 patient (case 2) 
received 0.6, 0.9 and 0.9 Gm. on the first, the second and the fourth day 
if treatment; 1 patient (case 4) received three daily doses of 0.9 Gm 
each; 2 patients (cases 5 and 15) received two daily doses of 0.9 Gm. 
each, and 1 patient (case 23) received a single injection of 0.9 Gm. A 
comparative analysis of the records in these cases and the ones obtained 
in cases in which treatment was solely with antianthrax serum revealed 
that neoarsphenamine had not shortened the course of the disease or 
materially added to the chances of recovery ; hence its routine use in addi- 
tion to serum was discontinued after case 5 (1933). Later on (1937 
and 1940) I again resorted to neoarsphenamine when the condition of 
2 patients (cases 15 and 23) with anthrax of the forearm and the neck, 
respectively, became critical notwithstanding the administration of large 
doses of antianthrax serum. However, the injection of neoarsphenamine 
in these 2 cases was a gesture of despair, and it cannot be credited with 
the patients’ recovery, since they were also given transfusions of blood 
from donors who had previously recovered from anthrax, as well as 
additional doses of serum. 

Sulfonamide Compounds.—Sulfanilamide: In December 1938 I 
decided to try sulfanilamide therapy on a patient (case 19) with anthrax 
of the heel. I felt that the location of the lesion, the slight edema present 
and the absence of toxicity warranted the temporary withholding of 
serum. Large doses of sulfanilamide, 120 grains (7.8 Gm.) daily, were 
administered for three days, after which the daily dose was reduced to 
90 grains (5.8 Gm.). The period of treatment lasted nine days, at the 
end of which time the edema had subsided and the lesion appeared as 
a dry black ulcer covered by a tough eschar. As a whole the effect of 
the drug was not spectacular, and although the patient recovered, I was 
not convinced that the sulfanilamide was responsibie for the favorable 
results. 

Sulfapyridine: Since October 1939 I have used sulfapyridine therapy 
in 24 cases of anthrax. In 18 of them this drug was used exclusively, 
with satisfactory results. In 4 cases I changed to sulfathiazole because 
of severe nausea and/or vomiting caused by the sulfapyridine. In all 
4 cases the patients recovered, but in 1 case the cure should be credited 
to sulfapyridine, since the patient had received this drug for four days 
and the anthrax edema was well under control before a change to sulfa- 
thiazole was ordered. In 2 other cases antianthrax serum was resorted 
to. In case 26 (anthrax of the forehead, fig. 3.4 and B) sulfapyridine 
therapy was stopped because of spreading edema, vomiting and restless- 
ness after the patient had ingested 14 Gm. of the drug in forty-eight 
hours (the level of sulfapyridine in the blood was 13.5 mg. per hundred 
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cubic centimeters). She was then given three intravenous injections 
of serum, totaling 1,000 cc., with gratifying results (the patient was 
treated by Dr. Palmer de Furia). Although the cure in this case should 
be ascribed to serum, I believe in the light of subsequent experience that 
if chemotherapy had been continued for another twenty-four to forty- 
eight hours, it probably would have checked the edema. In the last case 
(23) a patient with anthrax of the neck failed to respond to sulfapyridine 
or its sodium salt. His condition became critical, but he recovered when 
treated with other means (details are given in the section headed 
“Tmmunotransfusion” ). 

Of the 19 patients that responded to sulfapyridine, 9 were males and 
10 were females. One was a Negro. All but 1 were adults, whose ages 
ranged from 18 to 50 years. The exception (case 28) was a girl of 12 
The distribution of the lesions was as follows: the face, 4; the neck, 2; 
the arm, 3; the forearm, 1; the hand, 4, and the finger, 5. Thus, the 
lesion occurred on the face or neck in almost one third of the cases. 

The initial dose of sulfapyridine was 2 to 4 Gm., followed by a dose 
of 1 Gm. every four hours. In some cases the drug was given every 
three hours, and a few patients received as much as 1.5 Gm. every three 
to four hours. The doses were repeated if vomiting occurred within one 
hour after ingestion of the drug. This schedule was maintained until 
the edema around the anthrax “pustule” receded. This took about two 
to five days. Thereafter, the dose was decreased gradually over a period 
of two to five days. The shortest period of treatment in the 18 cases in 
which cure was obtained by sulfapyridine alone was two days (anthrax of 
the finger). The longest period was ten days (anthrax of the face), and 
the average for the group was six and one-tenth days. In 50 per cent 
of the cases chemotherapy was stopped on the fifth day. In 3 cases 
treatment was perhaps unnecessarily continued beyond a week because 
of adenopathy in 2 cases and a secondary pyogenic infection of the ulcer 
in the third case. The smallest total dose of sulfapyridine was 15 Gm. 
(anthrax of the finger), while the largest dose was 45.5 Gm. (anthrax 
of the forearm). The average total dose for the group was 29.9 Gm. 
In this small series of cases there was no correlation between the location 
of the lesion, the duration of treatment and the amount of sulfapyridine 
given. Thus, in case 20 a patient with anthrax of the face was given 
35.5 Gm. in ten days, while in case 41 a patient also with anthrax of 
the face was given 18.5 Gm. in five days. Likewise, in case 37, a patient 
with anthrax of the forearm received 45.5 Gm. in seven days, while in 
case 43 a patient with a “pustule” on the arm received 24 Gm. in five 
days. Since in all 4 cases treatment with sulfapyridine was started 
about two days after the appearance of the “pustule,” the differences 
noted cannot be attributed to variation in the interval between the 
appearance of the lesion and the institution of therapy. It must be 
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remembered, however, that these comparisons are at best only sugges- 
tive, since no exact and precise rules governed the administration of 
the drug. In each case the patient was treated individually, and control 
of the edema was the guiding yardstick in determining dosage. 

The interval between the appearance of the lesion and the time treat- 
ment was started was one day in 1 case, about two days in 8 cases, 
about three days in 4 cases, about four days in 2 cases, about five days in 
2 cases and seven days in 1 case. 

Slight to severe edema was present in all cases before chemotherapy 
was instituted. Actually, in 2 cases (21 and 35) treatment was withheld 
for twenty-four to thirty-six hours until edema appeared or became 
extensive. After the initial dose of sulfapyridine was given, the anthrax 
edema increased for about twelve to forty-eight hours; it then remained 
about the same for another twelve to forty-eight hours, after which it 
receded rather slowly, taking forty-eight to ninety-six hours for its 
disappearance. 

Regional adenopathy occurred in all but 4 cases, and in some it 
developed a day or two after treatment was started. Usually the pain 
and tenderness over the nodes disappeared before the spread of the 
edema was checked. On the other hand, the adenopathy decreased in 
degree at a much slower rate than the edema and usually persisted 
throughout the illness even after the eschar was removed and the ulcer 
was clean and granulating. In 2 cases (24 and 31) the regional lymph 
nodes were palpable for more than a week after the ulcer had healed 
completely. In many cases the regional adenopathy was accompanied by 
swelling of the overlying soft tissues, which tended to disappear at a 
slower rate than the edema contiguous with the anthrax “pustule.” 

In 3 cases the patients had normal temperatures throughout their 

illness; in 11 cases the temperature ranged from 99 to 100 F. and in 5 

cases from 101 to 102 F. before treatment was started. After administra- 

tion of sulfapyridine the temperature returned to normal within twenty- 

four to seventy-six hours in all cases but 1. In the exceptional case (37) 

the patient showed a rise in temperature from 99.4 to 101 to 102 F. that 

started forty-eight hours after treatment was begun and lasted for two 

days. This fever was not due to the drug, since it disappeared without 

chemotherapy being stopped, but was associated with marked spread of 

the anthrax edema and the appearance of adenopathy. In many cases 

the temperature seemed to come down to normal before the edema was 

checked. However, the control of fever cannot be considered as reliable 

a yardstick of therapeutic efficacy as the control of edema. 

The red cell count and the hemoglobin content were normal in the 

11 cases in which the blood was examined. The total white cell count 

and the differential count were normal in 4 cases, while in the other 7 

there was leukocytosis (9,050 to 12,800 cells), with a corresponding 
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increase in the neutrophils. In the few instances of leukocytosis the 
cell count when repeated about three days after treatment was started was 
found to have returned to normal. 

The level of sulfapyridine in the blood was estimated in 13 cases, and 
the values ranged between 4 and 17.6 mg. per hundred cubic centimeters 
In most cases the patients showed good blood levels (table 4). 


The course of development and regression of the anthrax “pustule” 


did not seem to be affected by sulfapyridine. 


TasL_e 4.—Blood Levels of Sulfapyridine in Relation to the Amount of the 
Compound Ingested for Treatment of Anthrax 





Approximate Total Number 
Number of Grams of 
of Hours of Sulfapyridine 
Treatment Before Ingested Before 
the Blood Level the Blood Leyel Sulfapyridine 


Case of the Drug of the Drug in Blood, 
Number Was Determined Was Determined Mg./100 Cx 
20 REE RP ee mn 62 18.0 17.6 
22 ahh aen 12 8.5 10.4 

40 16.5 13.0 
24 “ nveee 13 9.5 4.7 
37 20.0 9.0 
61 29.5 13.3 
24, ee 1.4 


After Treatment 
Was Stopped 


25 is paekaeesweas . 24 7.0 4.0 

96 18.0 8.7 
28 ‘ er cick ; 36 12.0 4.1 
31 : hae Ses 48 13.0 7.0 

120 27.5 6.0 
34 ‘ ° ‘ , 64 17.0 9.5 
36 48 12.0 11.1 
>  \ekwaee 60 15.0 6.1 
30 48 15.0 8.0 
35 eee ; esses 48 17.0* 7.2 
37 pans yeas Fhe eneubnwe sess 66 22.0 8.0 
29 , wishes pabawee 45 20.0 6.6 


* In this case the patient vomited in between doses during the first twenty-four hours 


In 11 cases the patients were hospitalized, and the average period 
of hospitalization was eight and five-tenths days. In the rest of the 
cases the patients were treated at home. The average period of disa- 
bility for the entire group was seventeen and three-tenths days. 

Reactions. In all cases the patients complained of marked nausea 
and loss of appetite. Occasional vomiting occurred in 4 cases. Because 
of gastric distress sulfapyridine therapy was stopped in 4 other cases. 
These complaints were not relieved by administration of alkalis or 
nicotinic acid. Drug fever occurred on 1 case (22). On the seventh day 
of treatment the temperature rose suddenly to 101 F. and stayed around 
102 F. for forty-eight hours. Physical examination revealed nothing 
abnormal, and on laboratory examination the blood and urine appeared 
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rmal. The anthrax infection was well under control and could not 
.ccount for the fever, which disappeared soon after sulfapyridine therapy 
is stopped. In 1 case the patient complained of dysuria, but the urine 
was not abnormal. In case 24 hematuria developed on the third day of 
ntensive therapy (29.5 Gm. of sulfapyridine was administered in sixty- 
ne hours, and the blood level of the drug was 13.3 mg. per hundred 
ubic centimeters ), but through a misunderstanding the administration of 
the drug was continued, and within twenty-four hours there was gross 
bleeding from the urethra. There was no dysuria, and the urinary output 
remained good. The blood pressure was 130 systolic and 80 diastolic. 
but the blood urea nitrogen was found to be 40 mg. per hundred cubic 
centimeters. Twenty-four hours after administration of the drug was 
stopped, the sulfapyridine content of the blood had dropped to 1.4 mg 

per hundred cubic centimeters. Treatment consisted in forcing fluids and 
alkalis by mouth. The blood level of urea nitrogen and the urine 
returned to normal in four days. In case 23 there also developed renal 
pain, hematuria and slight elevation of the blood urea nitrogen, which 
cleared up in four days. 

Sulfathiazole: In 16 cases treatment was with sulfathiazole. ‘The 
patients’ ages ranged from 31% to 62 years. Most of them were between 
18 and 43. Twelve were males, and 4 were females. In 4 cases the 
anthrax infection was initially treated with sulfapyridine, but the thera 

peutic agent had to be changed because of severe nausea and vomiting. 
In 3 of these 4 cases credit for recovery must be given to sulfathiazole. 
In 1 case (55) a patient aged 62 (anthrax of the neck) was treated for 
three days with large doses of sulfathiazole, without improvement. His 
condition became desperate, but the administration of 1,000 cc. of anti- 
anthrax serum followed in twenty-four hours by a second dose of 200 cc 

resulted in recovery. Thus sulfathiazole can be credited with 14 recov- 
eries and 1 failure. The location of the lesion was as follows: the face, 
3 cases; the neck, 1 case; the arm, 1 case; the forearm, 4 cases; the 
hand, 1 case, and the finger, 5 cases. 

Treatment consisted of an initial dose of 3 to 4 Gm. of sulfathiazole 
followed by a dose of 1 to 1.5 Gm. every three to four hours. In case 59 
(anthrax of the arm) a child 3% years old, weighing 30 Ib. (14 Kg.), 
was given an initial dose of 1 Gm. followed by a dose of 0.5 Gm. every 
four hours for four doses. Thereafter, 0.25 Gm. of sulfathiazole was 
given every four hours. The largest total dose given was 56.6 Gm. in 
seven days (anthrax of the face), and the smallest total dose was 21.5 
Gm. in five days (anthrax of the finger). In all cases but 1 treatment 
was begun early. In the exceptional case (45) the patient was kept 
under observation for six days before a papule on a finger developed 
the characteristics of anthrax, and on the appearance of edema, he vas 
viven sulfathiazole. The level of sulfathiazole in the blood was estimated 
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in 8 cases. In 4 the values were good, from 8 to 11.1 mg. per hundred 
cubic centimeters ; while in the other 4 cases the concentrations were only 
3.3 to 4.4 mg. per hundred cubic centimeters. 

The spread of edema around the anthrax “pustule” was checked by 
sulfathiazole in one to four days after treatment was started; it then 
disappeared gradually, taking four to five days before the soft tissues 
returned to normal. It is my impression that sulfathiazole did not con 
trol the edema as promptly as sulfapyridine. Regional adenopathy was 
present in all cases. Case 33 (anthrax of the right cheek) was unusual 
in that a bilateral painful cervical adenopathy developed two days after 
treatment was started. The contralateral lymph node was actually 
larger, more painful and persisted over a longer period than the node 
on the right anterior cervical chain. There was an accompanying rise 
in temperature to 100.6 F. that lasted for thirty-six hours. Also in 
cases 46, 53, 54 and 60 (anthrax of the forearm, wrist, finger and fore- 
arm, respectively ), in which the epitrochlear nodes were visibly enlarged, 
marked edema and redness of the soft tissues overlying the nodes devel- 
oped after treatment with sulfathiazole was started. In case 46 there 
was a concomitant rise in temperature to 103 F. lasting for forty-eight 
hours. In 4 cases the regional nodes were visible and palpable for one 
to three weeks after the local lesion had healed. 

In all cases but 3 the patients were treated at home. The average 
period of total disability for the group was twelve days. 

Reactions. Slight nausea was present in most cases, but there was no 
vomiting. In 1 case (40) what appeared to be drug fever developed on 
the second day of sulfathiazole therapy. It disappeared within twelve 
hours after the drug was stopped. The only other reaction encountered 
was vertigo and a “feeling of being drunk” in 1 case (46). This dis- 
turbance of equilibrium occurred on the sixth day of treatment and 
cleared up completely about three days after administration of the drug 
was stopped. 

Sulfadiazine (2-[paraaminobenzenesulfonamido]-pyrimidine) : Sulf- 
adiazine was administered to 5 patients, 17 to 46 years of age. In case 
48 (anthrax of the face) the total dose was 59 Gm. in eleven days; in 
cases 49 and 50 (anthrax of the forearm) the total doses were 34 Gm. in 
five days and 52 Gm. in seven days, respectively, and in case 51 (anthrax 
of the finger) the total dose was 25 Gm. in four days. In case 52 
(anthrax of the neck), the total dose was 37 Gm. of sulfadiazine in three 
and twenty-five hundredths days and the edema, which had involved 
the anterior cervical space, was brought under control, but severe renal 
colic with gross hematuria developed. After a day’s rest sulfathiazole 
was administered (1 Gm. every four hours), without any untoward 
reaction. Complete recovery ensued. 
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The initial dose was 3 to 4 Gm., followed by a dose of 1 to 1.5 Gm. 

ery three to four hours. In cases 46 and 49 treatment was withheld 
for over twenty-four hours, until edema of the soft parts beyond the 
esion had developed. Regional adenopathy and slight fever were also 
present. Good blood levels were obtained in all 5 cases, the values 
ranging from 15.4 to 23.5 mg. of sulfadiazine per hundred cubic centi- 
meters. The sulfadiazine appeared to check the anthrax edema a bit 
more slowly than was the case with sulfapyridine or sulfathiazole, which 
accounts for the larger total dose and the more prolonged period of treat- 
ment. Hematuria was the only toxic reaction encountered. In all cases 
but 1 (52) the patients were treated at home. The average period of 
total disability for the group was seventeen and six-tenths days. 

Immunotransfusion. It is not known whether recovery from anthrax 
confers any degree of permanent immunity to the disease, but instances 
of recurrent infection are rare. Smyth * reported several cases. Recovery 
appears to depend on local tissue immunity. Metchnikoff and Wright 
proved that phagocytosis is the essential process of recovery, and 
Besredka produced solid immunity in the guinea pig, which is the most 
sensitive animal known, without the development of humoral antibodies. 
On the other hand, the horse serum used in the treatment of anthrax 
contains agglutinins, precipitins and protective antibodies. Thus, the 
blood serum of the patient in case 10 gave a 4 plus agglutination reac- 
tion in a dilution of 1:64 and a 2 plus reaction in a dilution of 1: 128 
three days after the intravenous injection of 300 cc. of antianthrax horse 
serum. I attempted to determine the curative value of pooled conva- 
lescent serum in 1 case of anthrax. In case 18 (anthrax of the neck) the 
patient was given intravenously 375 cc. of pooled serum on the third 
day of illness, when edema was sharply circumscribed to an area the 
size of a small orange. The serum had been obtained from three patients 
about three months after they had recovered from anthrax, and it had 
been preserved in the frozen state for about three months before it was 
used. It did not prevent the spread of the edema, and twenty-seven 
hours after its injection I was obliged to administer 500 cc. of anti- 
anthrax horse serum, with gratifying results. In this instance the con- 
valescent serum appeared to be of no value, either because of a low titer 
or because it was given in insufficient quantity. Yet 375 cc. constitutes 
a fairly large dose of serum. 

Transfusions of whole blood obtained from donors that had recovered 
from anthrax were given in 2 cases In case 15 (anthrax of the forearm, 
figs. 4.A and B) the patient failed to respond to two injections of serum, 
totaling 1,000 cc., and to sulfanilamide given by mouth, two tablets 
(5 grains [0.32 Gm.] each) four times a day for three days. The edema 
of the arm and the upper part of the chest increased; the skin around 
the elbow blistered and split ; the temperature was 103 F., and the patient 
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was restless and toxic. She was then given 500 cc. of blood donated by 
a man who had recovered from anthrax about three and a half years 
before, followed by additional doses of 300 cc. of antianthrax horsé 
serum and 0.9 Gm. of neoarsphenamine. Within six hours there occurred 
a startling change for the better. The patient fell asleep; the tempera 
ture dropped to normal, and the edema receded over the upper arm 
Subsequently, she was given a second injection of neoarsphenamine and 
200 cc. of horse serum intramuscularly, and she made a full recovery 
after a sterile abscess in the left buttock had been drained. The patient 
in case 23 was seen on Nov. 27, 1939, the second day after the appear 
ance of a papule on his neck (figs. 5 A and B and 9). Because there 
was little edema, it was decided to withhold treatment for twenty-four 
hours. Next day he received 5.3 Gm. of sulfabenamide ( p-caproylamino- 
benzenesulfonhydroxamide). That evening the edema spread at an alarm- 
ing rate, and the patient was placed on sulfapyridine therapy. In twelve 
hours he received 7.5 Gm. of the drug, but the blood level of sulfa- 
pyridine was reported as only 4.0 mg. per hundred cubic centimeters. 
After another dose by mouth (1.5 Gm.) the patient vomited repeatedly 
(blood in the vomitus ), which necessitated discontinuance of oral therapy 
(November 29). He was then given 700 cc. of antianthrax serum, 
followed in twelve hours by a transfusion of 500 cc. of blood obtained 
from a donor that had recovered from anthrax twenty-one months before 
Next day the edema spread across the anterior aspect of the upper por- 
tion of the chest and down to the level of the costal margin on the right 
side. Another 500 cc. of antianthrax serum was given, without any 
effect. On December 1, the sixth day of illness, the temperature was 
102 F., signs of toxicity were increased and the skin on the neck was 
splitting because of the marked edema. Vomiting had subsided, and 
sulfapyridine therapy was resumed, with an initial dose of 3.5 Gm., 
followed by 1.5 Gm. every four hours. In addition, he received two 
intravenous injections of 5 Gm. each of sodium sulfapyridine eight hours 
apart. That night the edema had extended over the upper portion of the 
abdomen on the right side ; 500 cc. of serum was given intravenously at 
10 p. m. Next morning the blood level of sulfapyridine was reported 
as 9.1 mg. per hundred cubic centimeters. Repeated blood cultures 
were sterile, and the white cell count varied from 7,900 (82 per cent 
polymorphonuclear neutrophils) to 10,900 (84 per cent polymorphonu- 
clear neutrophils). Adequate supportive therapy was ordered. On 
December 3, vomiting recurred and the patient complained of severe 
pain along the right ureter. Sulfapyridine therapy was stopped. The 
blood level of the drug was 4.1 mg. per hundred cubic centimeters. The 
urine showed a heavy cloud of albumin, numerous red cells and an 
occasional white cell. The edema had spread to the level of the right 
iliac crest, and the skin showed patchy cyanosis. The temperature was 
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101 F., and the patient’s condition was critical. Neoarsphenamin¢ 
(0.9 Gm.) and serum (500 cc.) were given intravenously. Three hours 
later he received a second transfusion of 500 cc. of blood secured from a 
donor who had recovered from anthrax twenty-seven months before 
Within three hours there occurred a dramatic change. The patient fell 
asleep; the temperature returned to normal ; the swelling decreased over 
the lower portion of the chest on the right side so that the ribs could 
be outlined, and the erythema of the abdominal wall became much fainter. 
Thereafter, improvement was steady. On December 5 the blood level 
of urea nitrogen was found to be 38 mg. per hundred cubic centimeters, 
but it returned to normal three days later. The hematuria cleared up in 
four days. There was no change in the blood pressure. 

In view of the multiple therapeutic approach employed, I am unable 
to credit recovery in these 2 cases to any particular agent. Yet I feel 
that the blood transfusions were of some value. It is likely, however, 
that blood from an ordinary donor, not one who has recovered from 
anthrax, would have been just as beneficial, especially since the first 
immunotransfusion in case 23 was ineffective and since attempts to 
demonstrate the presence of antibodies (agglutinins and precipitins) in 
convalescent serums obtained six months after the patients had been 
successfully treated with antianthrax horse serum or sulfapyridine proved 
to be unsuccessful. 

COMMENT 


The diagnosis of anthrax, though easy to make, especially if one is 
aware of its possible occurrence, should always be confirmed bacteriologi- 
cally. The question of its prevention is a pressing public health problem, 
the importance of which can be gathered from the statement made by 
Smyth * that “if wool and hair had been disinfected as is done satisfac- 
torily in England, there would have been saved some 33 lives and over 
5,000 lost days.” This problem can and should be managed by the 
government through the establishment of disinfecting stations at the 
ports of entry. England has found it worth her while — so would this 
country, but the chances that it will be done here in view of the present 
emergency and the decreasing mortality rate from anthrax are indeed 
remote. The best one can do now is to urge early recognition of the dis- 
ease and prompt and adequate treatment. From 1934 to 1938 there were 
reported in the United States 375 cases of anthrax, with a fatality rate 
of more than 16 per cent, while in the previous five year period there 
were 379 cases, with a more than 22 per cent mortality. In individual 
series of cases in which treatment was careful, such as the one reported 
by Lucchesi and Gildersleeve,® deaths may not occur (no deaths in 67 
cases), and after the first death in this series (inadequate treatment) I 


5. Lucchesi, P. F., and Gildersleeve, N.: Treatment of Anthrax, J. A. M. A. 
116:1506 (April 5) 1941. 
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indled 59 cases without a fatality. I agree with Lucchesi and Gilder- 
sleeve ® that the excellent results obtained are due to the systemic 
treatment given while the local lesion is left strictly alone. There is no 
place in the modern therapeusis of anthrax for incision, excision or the 
injection of chemicals or serum into or around the lesion. 

The value of antianthrax serum is now well established. It is essen- 
tial that an adequate dose be given, and this varies with each patient, 
depending on the location of the lesion, the virulence of the organism 
and the time of treatment. From 200 to 500 cc. of serum should be 
given as an initial dose, to be repeated every twelve to twenty-four 
hours until edema is checked. Although recoveries have been reported 
in the European literature after the injection of small doses of serum,* 
it is important to emphasize that in my experience large amounts of 
serum are required in most cases of anthrax. This is in agreement 
with the observations of Lucchesi and Gildersleeve® in America and 
Batschwaroff in Bulgaria.’ 

I have found that control of the edema is the most reliable yardstick 
in determining whether sufficient serum has been administered in a given 
case. Contrary to the advice of Dumitresco and Jennesco,* I feel that 
the presence of adenopathy is no indication to continue serum treatment. 
The lymphoid enlargement may persist for days and weeks after the 
lesion has healed and the patient is on the road to complete recovery ; it 
gradually disappears without any therapy. 

The use of neoarsphenamine in the treatment of anthrax has been the 
subject of favorable reports by Hamilton,® Meshtschaninoff,’° Spencer ** 
and Gilbert.’ Lucchesi and Gildersleeve * definitely expressed a prefer- 
ence for neoarsphenamine because it best fits the ideals for treatment, 
since it (1) does not harm the patient, (2) produces the lowest mortality 
rate, (3) causes the shortest absence from employment, (4) is the least 
expensive and (5) is easily given. However, these authors also stated 
that if a patient is afflicted with the internal type of anthrax, if the blood 
stream has been invaded or if the lesion is on the face or neck, serum 








6. Bodin, E.: The Treatment of Human Anthrax by Serotherapy, Presse 
méd. 35:961 (Aug. 3) 1927. 

7. Batschwaroff, W.: Anthrax in Bulgaria and Its Treatment with Immune 
Serum, Deutsche med. Wchnschr. 65:1343 (Aug. 25) 1939. 

8. Dumitresco, T., and Jennesco, C.: Antiserum Therapy of Anthrax, Bull. et 
mém. Soc. méd. d. hop. de Paris 48:1360 (Nov. 7) 1932. 

9. Hamilton, I.: Anthrax (Malignant Pustule) Treated by Anthrax Anti- 
serum, with Note on Treatment by “Salvarsan” Preparation, M. J. Australia 
1:863 (June 18) 1932. 

10. Meshtschaninoff, cited by Gay, F. P.: Agents of Disease and Host Resis- 
tance, Springfield, Ill., Charles C. Thomas, Publisher, 1935. 

11. Spencer, H. A.: Hyman Anthrax: Its Effective Treatment with Organic 
Arsenic Preparations, J. Trop. Med. 37:9 (Jan. 1) 1934. 

12. Gilbert, F. W.: Human Anthrax in Barotesland Treated with Novarseno- 
benzene (Neoarsphenamine), Lancet 2:1283 (Dec. 7) 1935. 
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is the agent of choice. Lucchesi and Gildersleeve added that if there is 
any doubt as to the type of treatment desired, serum should be admin 
istered. Published reports on the value of neoarsphenamine in th: 
treatment of experimental anthrax in animals** are not encouraging 
Likewise, Eurich,’* using both serum and arsphenamine in treatment in 
200 cases of cutaneous anthrax, with a mortality rate of 5 per cent, found 
that the relative value of the two substances was uncertain. In my hands 
neoarsphenamine did not prove to be of much value when given in addi- 
tion to serum in a small group of cases. Lovett,’> of the Municipal 
Hospital for Contagious Diseases, Camden, N. J., has expressed a 
similar opinion. 

Several reports have been published on the use of sulfonamide 
compounds in the treatment of anthrax. Ivanovics *** found that sulfanil- 
amide, sulfapyridine and sulfoglycoside (4,4”-diaminodiphenylsulfon- 
glycoside) had little or no influence on the course of infection in mice 
when given immediately after inoculation with a strain of anthrax bacilli 
of constant virulence. On the other hand, Cruickshank **@ stated that of 
the agents tested only sulfapyridine and sulfanilamide were found to have 
beneficial action on the course of anthrax infection in mice, and of the 
two, sulfapyridine was more effective in delaying death in the infected 
animals. When large doses of sulfapyridine were given, a considerable 
proportion of the mice survived and the curative effect was complete 
in the sense that the organism was not recoverable from the tissues of 
the mice. In all experiments but the last all or almost all of the control 
mice died. In the last experiment, with a death rate of 80 per cent 
among the controls, the death rate among the mice treated with sulfa- 
pyridine was reduced to 33.3 per cent. Moreover, it seems that sulfa- 
pyridine has in the mouse a far more effective action than arsenical 
compounds. Similarly, May and Buck?® reported that sulfapyridine 
and to a less extent sulfanilamide and sulfoglycoside delay death in mice 
infected with fully virulent encapsulated non-spore-forming anthrax 
bacilli, although no ultimate decrease in mortality results from using 
these drugs. The results suggest that sulfapyridine had the effect of 
temporarily holding up the course of infection. In comparative experi- 


13. (a) Urbain, A.; Théobalt, E., and Vallée, M.: A Study on the Chemo- 
therapy of Experimental Anthrax Infection in Laboratory Animals, Compt. rend. 
Soc. de biol. 104:1204, 1930. (b) Kurotchkin, T. J., and Reimann, H. A.: Com- 
parative Values of Antianthrax Serum and of Neosalvarsan in Treatment of 
Experimental Anthrax, J. Infect. Dis. 46:36 (Jan.) 1930. (c) Ivanovics, G.: 
Effect of Sulfanilamide and Similar Preparations on Anthrax, Ztschr. f. Immuni- 
tatsforsch. u. exper. Therap. 96:252 (Aug. 31) 1939. (d) Cruickshank, J. C.: 
Chemotherapy of Experimental Anthrax Infection, Lancet 2:681 (Sept. 23) 1939. 

14. Eurich, F. W.: Some Notes on Industrial Anthrax: Its Diagnosis and 
Treatment, Brit. M. J. 2:50 (July 8) 1933. ° 

15. Lovett, J. C.: Personal communication to the author. 

16. May, H. B., and Buck, S: C.: Action of Sulphonamides in Experimental 
Anthrax, Lancet 2:685 (Sept. 23) 1939. 
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nts with two commercial serums May found that there was no differ- 
ce at any stage of the experiments between treated and controi 
nimals; similar results have also been obtained by Tomesik and 
vanovies ** with serums commercially available in Hungary. However, 
special serum prepared in rabbits saved 9 of 12 mice. May also 
reported that the results obtained by using antianthrax “rabbit serum 
together with sulfapyridine were no better than those obtained with 
serum alone. May stated that it by no means follows that a serum 
conferring no protection on the mouse would be valueless in the treat 
ment of anthrax in human beings. While these experiments were being 
carried out, 2 patients with severe cutaneous anthrax were treated by 
May with sulfapyridine and Sclavo’s antianthrax serum. The author 
stated that while both patients recovered, it cannot justifiably be claimed 
that the use of the drug played any material part in overcoming the 
infection. In the series reported by Lucchesi and Gildersleeve * sulfanil- 
amide was given in 3 cases. In 2 cases patients had been given the drug 
before admission for one and four days with total doses of 60 grains 
(3.9 Gm.) and 250 grains (16.2 Gm.), respectively. In both cases it was 
necessary to use serum after admission. , In a third case the patient was 
treated with sulfanilamide alone, but the lesion involuted slowly, and he 
was confined to the hospital for twenty-four days, with a culture of 
material from the lesion positive for anthrax bacilli on the twentieth day 
of hospitalization. The authors’ clinical impression was that these 
patients did not fare as well as their other patients. Ferenczi ** treated 4 
patients with anthrax with sulfanilamide (deseptyl) and stated: 

The first patient, with severe anthrax of the forearm, was cured with one 
injection of the drug and two tablets given by mouth three times a day. The 
second patient, with a lesion on the forearm, was handled in the same way as 
the first one. The third patient, with a lesion on the neck and severe swelling, 
was given 20 cc. of serum, without improvement. The next day 10 cc. of sulf- 
anilamide was administered intravenously, and two tablets of the drug were 
ordered three times a day. The fever fell in forty-eight hours, and the patient 
recovered. The fourth patient, with multiple lesions (5) on the forearm, recovered 
shortly after chemotherapy was started. 

Dorffel '* reported 2 cases of anthrax in which treatment with prontosil 
(the hydrochloride of 4-sulfamido-2’-4’-diaminoazobenzene ) was success- 
ful. In the first case the patient received two tablets three times 
daily ; her temperature returned to normal on the fourth day, and the 
inflammatory process subsided before 40 cc. of serum was injected. 
\ second dose of serum was injected six days later. It is not clear 


17. Tomesik, J., and Ivanovics, G.: Immunizing Action of Anticapsular _ Immune 
Body in Anthrax, Ztschr. f. Immunitatsforsch. u. exper. Therap. 94:28 (Oct. 5) 
1938. 

18. Ferenczi, A.: New Therapy of Anthrax, Deutsche med. Wchnschr. 66:435 

\pril 19) 1940. 
19. Dorffel, J.: Neoprontosil in the Therapy of Anthrax, Deutsche med. Wchn- 
hr. 66:827 (July 26) 1940. 

















810 ARCHIVES OF INTERNAL MEDICINE 




































from the report why serum was given after improvement had set in 
In the second case, in which the author designated the illness as pseudo- 
anthrax, the patient recovered after two weekly courses of chemotherapy 
(two tablets three times a day—with eight days between the courses). 
Ravina *° revyjewed 2 cases reported by Chanial in which anthrax was 
treated with serum and sulfanilamide (1 case) and with sulfapyridine 
(1 case) and stated that fever and edema subsided abruptly after the 
administration of the compounds. Ravina also referred to the work of 
the Rumanian physicians, Munteanu and Zeltzman, who treated & 
patients with anthrax, 5 of whom were severely ill, with N*-benzylsulfanil- 
amide (46 RP) administered by mouth, in addition to injections of the 
same sulfanilamide derivative, with recovery of all patients in six to ten 
days. Eight control patients were treated with large doses of serum; 3 
died and 5 recovered, the latter taking thirty-eight days to get well. 
Finally, Ravina mentioned a patient with severe anthrax treated by 
Brimont with sulfapyridine given by mouth and a 5 per cent ointment of 
sulfanilamide applied locally. The boy recovered after three days of treat- 
ment. Ravina concluded that a sulfonamide compound alone or in associa- 
tion with serum cures anthrax. Bonnar ** reported 2 cases of anthrax in 
human beings in which treatment was with sulfapyridine. Recovery 
cannot, however, be credited to this drug, since in both cases the patients 
had previously received two doses of Sciavo’s antianthrax serum and of 
neoarsphenamine, and improvement followed too soon after the sulfa- 
pyridine therapy was started. Recently, Davidson *? reported a case 
in which anthrax of the neck was cured by arsenicals and sulfapyridine. 
The patient received a full course of sulfapyridine therapy, with 2 Gm. as 
an initial dose, followed by 1 Gm. every four hours for forty-eight hours 
and then 1 Gm. three times a day for thirty-six hours. Later he was 
given 0.5 Gm. twice a day for four days, making a total dose of 24.5 Gm. 
On the day after admission to the hospital 10 cc. of Sclavo’s antianthrax 
serum was given subcutaneously. Arsenic was also given, intravenously, 
in the form of neoarsphenamine in a dose of 0.6 Gm. on the second, the 
third and the sixth day after admission. Davidson credited the cure 
to the chemical agents used, since Sclavo’s serum can be disregarded 
on account of the small quantity given. 

I have used sulfonamide compounds in treatment in 42 cases, with 
excellent results in 39. In 1 case (26), sulfapyridine was discontinued 
too soon and serum was given instead; in 2 cases (23 and 55) the 
patients were treated intensively with sulfapyridine and sulfathiazole, 
respectively, but they failed to respond to these drugs. Judging by the 


20. Ravina, A.: Treatment of Anthrax by Sulfonamide Compounds, Presse 
méd. 48:424 (April 17) 1940. 
21. Bonnar, W.: Sulphapyridine in Human Anthrax, Brit. M. J. 1:389 (March 
9) 1940. 
22. Davidson, I. M.: Cutaneous Anthrax Treated by Arsenicals and Sulfa- 
pyridine, Brit. M. J. 2:725 (Nov. 22) 1941. 
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ed with which anthrax edema was controlled, | found sulfapyridine 

be the most effective (one to three days); next came sulfathiazole 

ie to four days), then sulfadiazine (two to five days) and lastly 
sulfanilamide (five days?). However, the greater efficacy of sulfapyri 
line is partly overcome by the greater incidence of reactions, especially 
\usea, vomiting and hematuria, that it produces. Therefore, at the 
present time I consider sulfathiazole the drug of choice. The following 
rocedure was adopted: After the diagnosis of anthrax is made, large 
loses of sulfathiazole are given for two to three days, with frequent 
checking on the urine, the blood count and the concentration of the drug 
in the blood. If the edema is not controlled by the third day, large 
loses of antianthrax serum are resorted to. If the spread of the edema 
is checked by sulfathiazole, chemotherapy is continued until the edema 
disappears. 

The period of illness is definitely shortened by this form of chemo 
therapy. While the average period of hospitalization was fifteen and 
three-tenths days in the cases in which treatment was with serum, it was 
eight and five-tenths days in the cases in which treatment was with 
sulfapyridine. An even more striking difference was noted in the 
number of work days lost. Thus, the average period of total disability 
in the former group was thirty-seven and five-tenths days, while in the 
cases in which treatment was with a sulfonamide compound (sulfapyri 
dine, sulfathiazole or sulfadiazine) it was fifteen and four-tenths days 
In addition, chemotherapy enabled me to keep many patients at home, 
thus saving on hospital beds as well as expense. It does not produce 
the unpleasant reactions associated with serum therapy (thermal reac 
tion, anaphylactic reaction and serum sickness) and does not sensitize 
the patient to a foreign protein. Finally, it has the great advantage of 
simplicity of administration. At my suggestion Lovett'® treated 3 
patients with sulfathiazole. He reported: 

The first one had been sick for four days, and he was given sulfathiazole and 
500 ce. of serum, which compared favorably with the doses of 900 to 1,100 cx 
that were used on 4 patients with anthrax previously treated with neoarsphen 
amine. The second patient recovered under sulfathiazole therapy alone. The third 
patient, ill five days, was toxic and edematous. The lesion was located on_ the 
right upper eyelid. He recovered after receiving sulfathiazole and 1,100 cc. of 
serum. This is 1 patient I felt sure would die, so I believe that the sulfathiazol 
vas of great benefit. 

My experience to date indicates that sulfonamide compounds are 
a reliable and safe substitute for serum in the therapy of anthrax and 
should be given preference in the treatment of this disease. 


SUMMARY AND CONCLUSIONS 
Sixty cases of anthrax are reviewed. Sources of infection, yearly 
ccurrence, distribution, clinical course and methods of treatment are 


iscussed., 
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In 21 cases treatment was with antianthrax serum. One dea 
occurred. To secure recovery large amounts of serum (200 to 2,200 
were administered intravenously. In each case an optimum dose sufi 
cient to control the edema was required. 

Neoarsphenamine given in addition to serum was found to be of litt 
or no benefit. 

In 42 cases of anthrax treatment was with sulfonamide compounds 
with excellent results in 39 cases. In 1 case (23) the patient becan 
worse after intensive treatment with sulfapyridine and its sodium salt, but 
he recovered after the injection of large doses of antianthrax serum and 
neoarsphenamine and immunotransfusions. In case 55 the patient failed 
to respond to adequate doses of sulfathiazole, but he recovered after the 
administration of serum. In the remaining case (26), sulfapyridin 
therapy was stopped too soon and antianthrax serum was given instead, 
with good results. 

Sulfapyridine was found to be the most effective sulfonamide com 
pound; next came sulfathiazole, then sulfadiazine. However, becaus: 
of the high incidence of nausea and vomiting encountered in the course oi 
sulfapyridine therapy, I consider sulfathiazole the drug of choice at the 
present time. 

Large doses of sulfathiazole should be given until edema is controlled 
If a patient fails to respond after three days of treatment, antianthrax 
serum should be resorted to. 

Sulfonamide compounds are a safe and reliable substitute for anti- 
anthrax serum. These chemotherapeutic agents are easy to administer ; 
their use materially shortens the period of hospitalization and disability. 


and they are economical. 


REPORT OF NINE CASES 


Case 21—On Feb. 10, 1939 W. N., a white man aged 23, scratched the left 
side of the neck with a wire, while attempting to lift a roller in the carding 
room. The wound was painted with tincture of iodine. On the night of Feb 
ruary 12 the neck itched a little, and on February 13 there was a “sore” at th: 
site of the scratch. He came to the office on the next day when a dry black 
“pustule” was discovered just below the middle of the left half of the jaw. A smal! 
area of edema, the size of a quarter, surrounded the papule, and a small tender 
lymph node, the size of a marble, was palpable below the left cricoid cartilage 
The patient was admitted to the Chester Hospital, where the diagnosis of anthra» 
was confirmed bacteriologically. On February 15 the edema spread over the entir: 
anterior cervical triangle on the left side, and a second node was palpable on the 
posterior cervical chain above the clavicle. There was no fever. The white cel 
count was 11,200, with 87 per cent polymorphonuclear neutrophils. The urine was 
normal. The patient was then given a dose of 3 Gm. of sulfapyridine, followed 
by a dose of 1 Gm. every four hours. Next day the edema remained unchanged, 
but on February 17 a definite decrease in the swelling was noted. The two lymp! 
nodes were also smaller. On February 18 the neck had a normal contour. Th: 
lesion was depressed and dry. The white cell count was 5,400, with 61 per cent 
polymorphonuclear neutrophils. The dose of sulfapyridine was reduced to 1 Gn 
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six hours. On February 20 the eschar was removed, leaving a superficial 
with a purulent base. Sulfapyridine was decreased to 0.5 Gm. every six 
rs. On February 21 the ulcer was granulating, the adenopathy was much less 
nsive and the patient was discharged from the hospital. The intake of sulfa 
ine was 28.5 Gm. in five and five-tenths days. The patient was declared 


on February 25. Total disability lasted twelve days. 


Case 36.—On Dec. 11, 1940 R. S., a white woman aged 23, noted a “small pimple” 
the right arm just above the elbow. When seen the next morning she showed 
nthrax “pustule,” with swelling of soft tissue both above and below the right 


her temperature was 99.2 F. She was admitted to the Chester Hospital, 
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Fig. 10 (case 36).—Anthrax of the arm in a woman aged 23. Treatment was 


ith sulfapyridine. 


vhere the diagnosis of anthrax was confirmed bacteriologically (fig. 10). She was 
hen given 2 Gm. of sulfapyridine; the dose was repeated in four hours and was 
llowed by a dose of 1 Gm. every four hours. The white cell count was 8,800, 
with 83 per cent polymorphonuclear neutrophils. On December 13, the temperature 
became normal and the edema disappeared, but the skin around the “pustule” became 
bright red, and the right axilla was painful. On December 14 the lesion had a 
hutton-like appearance and was dry. The cutaneous erythema, though pale, had 
pread upward, and the axillary node was vaguely outlined and was slightly tender. 
[he patient complained of marked nausea but did not vomit. The blood level of 
ilfapyridine was 11.1 mg. per hundred cubic centimeters. The dose was reduced 
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to 0.5 Gm. every four hours. On December 16 she felt much improved; the lesi 
had a black center, the peripheral vesicles were dry and wrirkled and the adenopat! 
and erythema had disappeared. Sulfapyridine was ordered every six hours. Th: 
patient was sent home on December 17. The total intake of sulfapyridine was 23 Gn 
in five days. The eschar was removed a few days later, and she was declared cured 
on December 26. Total disability lasted fourteen days. 

Case 32.—On Aug. 9, 1940 E. K., a white man aged 19, noted a small pimp\ 
below the right eye, which he painted with tincture of iodine. He continued t 
work until August 12, when he was sent to my office because of swelling of the 
face. Examination revealed a lesion below the right infraorbital ridge that resembled 
a flea bite, with edema around it covering an area the size of a quarter. There wer 
two palpable lymph nodes, one at the angle of the jaw and the other at the upper 
end of the anterior cervical chain on the right side. The temperature was 994 | 
A smear and a culture of material from the lesion were positive for anthrax bacilli 
The patient was treated at home. The initial dose of sulfapyridine was 3 Gn 
followed by a dose of 1 Gm. every four hours. Next day, the lesion was mor: 
typical in its appearance and there was an increase in the edema below the right 
eye. There was also swelling of the soft tissues overlying the lymph node at the angk 
of the jaw. On August 14 the temperature was normal, but the edema had spread 
around the external canthus. The lesion was moist; the patient appeared to be 
depressed, had vomited throughout the night and refused to go on with oral therapy 
A sample of blood taken two hours after the last morning dose (none during the 
night) showed 3.5 mg. of sulfapyridine per hundred cubic centimeters. He was 
then placed on sulfathiazole therapy, 1 Gm. every four hours. On August 15, the 
swelling had increased and the eye was half closed. The lymph nodes were larger, 
and the lesion was oozing freely. One and five-tenths grams of sulfathiazole was 
ordered every three hours. There was neither nausea nor vomiting. The fluid intake 
was excellent. On August 16 the edema of the face had spread down to the level of 
the mouth and upward along the zygoma. The right eye could be opened onl) 
one third of the way, and the skin over the bridge of the nose was bright red. A 
sample of blood taken two and one-half hours after the last dose showed 8.0 mg 
of sulfathiazole per hundred cubic centimeters. The dose was then reduced to 1 Gm 
every three hours, and I decided to resort to antianthrax serum if the spread oi 
the edema was not checked within twelve hours. That evening there was some 
decrease in the swelling of the lower part of the face, and the eye was more widel) 
opened. On August 17 there was definite decrease in the edema. The lesion was 
covered by a dry black eschar. Sulfathiazole was administered every four hours 
until August 16, when the dose was reduced to 1 Gm. every six hours. There was 
steady improvement, and on August 22 the eschar came off, leaving a small ulcer 
that healed completely by August 31. The lymph nodes remained palpable for 
another two weeks. The total sulfathiazole intake was 43 Gm. in seven days. Total 
disability lasted fourteen days. 


Case 33—On Aug. 22, 1940 F. K., a white man aged 19, noticed on the right 
cheek a pimple that itched a little. Examination revealed a red papule, the size oi 
a nickel, with a yellow, excoriated top. Edema of the face developed a few hours 
later. There was neither adenopathy nor fever. A smear and a culture of materia! 
from the lesion were positive for anthrax bacilli. The patient was treated at hon 
The initial dose of sulfathiazole was 3 Gm., followed by a dose of 1.5 Gm. every fou 
hours. On August 24 the lesion looked like a flat button with an ulcerated cente: 
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a red rim. The cheek appeared to be more swollen, and a small tender node 
appeared at the right angle of the jaw. A sample of blood taken three hours 
er the morning dose showed only 1.8 mg. of sulfathiazole per hundred cubic 
timeters. The same night the patient complained of pain on both sides of the 

k and across the back. He was covered with sweat, and the temperature had 

sen to 100.6 F. The edema of the face was increased, and an additional node was 
lpable bilaterally in the middle portion of the neck (anterior chain). The nod 
the left side was larger and more tender. Sulfathiazole was increased to 1.5 Gm 
every three hours. The temperature and the pain subsided the next day (August 25), 
it the three lymph nodes were still palpable and tender. The edema of the face 
hegan to subside late at night. A sample of the blood taken on August 26 contained 
3.3 mg. of sulfathiazole per hundred cubic centimeters, in spite of intensive 
therapy which was well tolerated. On August 27, the temperature was normal, the 
face was less swollen and the nodes were less tender. The lesion was black and 
zing. On August 29, the lower half of the face was still somewhat swollen, but 
the lymph node on the right side was hardly palpable ; the contralateral node was the 
size of a marble, though not tender. One gram of sulfathiazole was ordered every 
four hours. The eschar began to separate at the edges on August 31 and came off 
four days later. The ulcer was completely healed on September 9, but the pealike 
mph nodule was palpable on the left side of the neck for two weeks. The total 
intake of sulfathiazole was 56.5 Gm. in seven days. Total disability lasted eighteer 
days. 

Case 40.—On March 9, 1941 C. W., a white woman aged 25, noted a “small 
pimple” on the left side of her chin. Next day it itched a little and began to swell 
When examined on March 11 at 7 p. m. the lesion consisted of a small papule with a 
vesicular top and an ulcerated center. Surrounding it was a ring of erythema and 
edema that spread to the submental area. The left submental lymph node was the size 

f a walnut. There was also a node at the upper end of the right posterior cervical 
chain. Her temperature was 100 F. A smear and a culture of material from the lesion 
were loaded with anthrax bacilli. She was treated at home. The initial dose of 
sulfapyridine was 3 Gm. In the next twelve hours she took 3 Gm. of the drug, and 
because of a misunderstanding of instructions to repeat the dose if vomiting occurred 
vithin one hour after taking the sulfapyridine, she ingested 6 Gm. in the following 
ur hours. The severe vomiting that ensued produced marked dehydration and 
rced a change in treatment. On March 13 she was given 2 Gm. of sulfathiazole 
lowed by 1 Gm. every four hours. At 10 a. m. the temperature was 98.8 F 


[he lesion had enlarged considerably and was moist; the chin and the lower par 


the temperature was 100 F 


¢ 


the face were markedly swollen. At 8:30 p. m 
Sulfathiazole was ordered every three hours. On March 14 the blood level of sulfa 
hiazole was 9.7 mg. per hundred cubic centimeters. The swelling was unchanged 
\t 8 p. m., the temperature jumped to 103 F. and the pulse rate was 118 per minute 
here were no complaints, and physical examination revealed nothing abnormal 
Next morning, the temperature was 101.6 F. and there was definite decrease of the 
swelling of the face, although the submental area was prominent, because of enlarge 
ent of the regional node (left). The right cervical node was much smaller 
Because of the possibility of drug fever the medication was stopped. The total intake 

sulfathiazole was 16 Gm. in two days. On March 15, the temperature returned 

normal and the edema of the chin was lessened. Thereafter, improvement was 


ly. The eschar was removed on March 24, leaving a flat ulcer with a clean base 
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that healed in four days. However, the bulge under the chin, due to the enlarg: 
lymph node, was still prominent as late as April 8 and did not disappear for anoth: 
two weeks. Total disability lasted eighteen days. 


Case 49.—J. D., a white man aged 20, was well until the night of Aug. 14, 1941 
when he felt some pain in the left axilla. Looking around he found a “small pimpk 
on the external surface of the left forearm below the elbow. When seen in the 
office on August 15 he had a typical anthrax “pustule” on the forearm, with som: 
edema around it. A lymph node the size of a walnut was palpated in the left axilla 
The temperature was 98.8 F. A smear and a culture of material from the lesior 
were positive for anthrax bacilli. Because of the smali amount of edema present it 
was decided to postpone treatment. The patient was kept at home and was giver 
sodium bicarbonate tablets as substitute therapy. On March 16, the lesion was 
brown and the swelling had definitely increased, involving the outer half of the upper 
third of the forearm. Four grams of sulfadiazine was then given as an initial dos 
followed by a dose of 1 Gm. every four hours. Next day, the edema was increas« 
and the skin on the external surface of the upper half of the forearm and the lower 
third of the arm was bright red and hot to the touch. The axillary node was 
unchanged. There was no fever. On March 18 the edema involved the entire uppe: 
half of the forearm, but the cutaneous erythema was lessened and the lymp! 
node was smaller and not as tender. The lesion was black and moist. The dose 
of sulfadiazine was increased to 1.5 Gm. every four hours. On March 19 the blood 
level of sulfadiazine was 15.4 mg. per hundred cubic centimeters. The edema oi 
the forearm showed no change, but the erythema had decreased considerably. Th: 
dose was reduced to 1 Gm. every four hours. That evening the swelling of the arm 
began to decrease. This was more definite on the following morning, when the dos: 
was reduced to 0.5 Gm. every four hours. On March 21 the edema had disappeared 
except for a small area around the lesion, which was black and dry. Sulfadiazin: 
was stopped after an intake of 34 Gm. in five days. The eschar was removed 01 
March 25, leaving a deep ulcer that healed in a week. Total disability lasted eighteet 


days. 


Case 52.—D. L., a white man aged 46, worked as a carder until Dec. 18, 194], 
when he came to the office because of a “sore” on the back of the neck (right side 
There was no history of trauma. On December 15 he had noticed a small “pimple” 
on the neck, which, though painless, had gradually increased in size. Examinatiot 
revealed a typical anthrax lesion with slight edema of the surrounding tissues. Ther 
was no adenopathy. At 12 noon his temperature was 99.6 F. A smear and a 
culture of material from the lesion were positive for anthrax bacilli. He was giver 
4 Gm. of sulfadiazine followed by a dose of 1.5 Gm. every four hours. 

Next morning the patient was seen at home, when he appeared to be distressed 
and complained of headache, pain in the abdomen and fever. The temperature was 
101 F. The swelling around the lesion had increased considerably ; there were firn 
induration of the right half of the back of the neck and loose edema below the right 
ear and the angle of the jaw. The patient was then admitted to the Chester 
Hospital (fig. 11). At 1 p. m. his blood level of sulfadiazine was 13 mg. per hundred 
cubic centimeters. One and five-tenths grams was ordered every three hours. 0! 
December 20 the patient was feverish and complained of pain in the epigastriun 
The lesion was black with large peripheral vesicles, and the edema had sprea 
upward into the scalp, across the back of the entire neck and forward into the righ! 
anterior cervical space. There was also hard induration in front of and below th 
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ear. On examination the urine was acid, had a specific gravity of 1.016 and 





ned a faint trace of albumin, a few epithelial cells and many calcium sulfate 
sulfadiazine crystals. A blood count showed 5,330,000 red cells, a hemoglobin 
nt of 15 Gm. per hundred cubic centimeters (93 per cent) and 13,500 white 


f which 91 per cent were polymorphonuclear neutrophils (58 per cent | 


Dand 
ns and 33 per cent segmented forms), 1 per cent were basophils and 8 per cent 
lymphocytes. At 9 p. m., the patient complained of pain across the left sick 


back, the edema had obliterated the cervical and the supraclavicular space « 


right side and the skin over this area was bright red 


On December 21 the patient was restless and was suffering from typical rena 


(left side). There was gross hematuria, and a specimen of urine was loaded 
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Fig. 11 (case 52).—Anthrax of the neck in a man aged 46. Treatment 


fadiazine and sulfathiazole. 





mucous shreds and sulfadiazine crystals. He had vomited three times during 


e morning. The last dose of sulfadiazine had been given at 12 noon. At 11 a. n 


at 
hours after medication) his blood level of sulfadiazine had been 16 mg 
ndred cubic centimeters. The swelling and the induration of the back of the neck 
| face had decreased a little, but the loose edema of the anterior cervical area had 
reased somewhat. Morphine, alkalis by mouth and an intravenous injection of 


1,000 cc. of 10 per cent dextrose in physiologic solution of sodium chloride were giver 
8 p. m. the temperature was 101.6 F.; the pain and tenderness over the left lcin 


lessened, but the edema had spread down over the manubrium. Erythema of 


SKIT 


1 over the area of spreading edema was a striking feature. 
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On December 22, the patient was less toxic and the renal pain had subsided. 17] 
output of urine was decreased; the blood pressure was 130 systolic and 78 diastoli 
and the blood level of urea nitrogen was 16 mg. per hundred cubic centimeter 
The spread of the edema had halted, and the patient seemed improved. Twenty-or 
hours after chemotherapy had been stopped the blood level of sulfadiazine was stil! 
13 mg. per hundred cubic centimeters. At 6:30 p. m. the temperature was dow 
to 99.6 F. There was an occasional pain over the suprapubic area, but the urine was 
grossly clear of blood. The edema of the neck was definitely lessened. A: 
10 a. m. 1 Gm. of sulfathiazole was ordered every four hours. On December 23 
the patient was much improved and the area of induration in front of and 
below the right ear was much softer. The edema of the neck was decreased 
Next day a dry black eschar developed on the lesion. Sulfathiazole was given 
every six hours. On December 26 the neck had a normal contour and the lesior 
was dry and black, with a surrounding area of induration the size of a silver 
dollar. Five tenths of a gram of sulfathiazole was ordered every six hours. Thi 
urine was still acid and contained a trace of albumin, 10 to 12 white cells per 
high power field and an occasional epithelial cell but no red cells. The patient 
was sent home on December 27. Five tenths of a gram of sulfathiazole four 
times a day was ordered for two days. The area of induration and the eschar, 
which had appeared rather late, persisted for over three weeks. The patient 
returned to work on Jan. 14, 1942, but the ulcer was deeply infected (staphylococci) 
and responded slowly to local treatment. He was discharged cured on Feb. 7, 1942 
The total intake of sulfadiazine was 37 Gm. in three and twenty-five hundredths 
days. The total intake of sulfathiazole was 25.5 Gm. in seven days. Total disability 
lasted twenty days. 

Case 55.—L. M., an obese white man aged 62, worked as a carder until March 2, 
1942, when he came to the office with a typical anthrax lesion on the right side 
of the neck below the angle of the jaw. A large edematous area surrounded the 
“pustule.” The next day, it turned red and the neck became swollen. The 
temperature was 99 F.; the pulse rate, 80 per minute, and respirations, 26 per 
minute. The blood pressure was 170 systolic and 100 diastolic. The patient was 
admitted to the Chester Hospital, where the diagnosis was confirmed bacterio- 
logically (fig. 12). The patient was placed on sulfathiazole therapy—4 Gm. as 
an initial dose, followed by a dose of 1 Gm. every four hours. The urine contained 
a faint trace of albumin and an occasional hyaline cast. A blood count showed 
4,550,000 red cells, a hemoglobin content of 13.5 Gm. per hundred cubic centi- 
meters (84 per cent) and 6,600 white cells, of which 77 per cent were polymorpho- 
nuclear neutrophils, 2 per cent were eosinophils and 21 per cent were lymphocytes 

On March 3 the lesion showed little change, but the edema had spread across 
the back of the neck, which felt hard, and anteriorly along the entire cervical 
space. On March 4 there was noted a further spread of the soft swelling, wit! 
obliteration of the normal contour of the neck and face on the right side. Th: 
skin over the swollen area was bright red. A large lymph node was palpable 
above the right clavicle. There were a rise in temperature and increased toxicity 
I decided to resort to serotherapy if improvement did not set in by the next 
morning. When seen at 7:30 a. m. the patient was drowsy and disoriented. Th 
pulse was rapid, thready and irregular, due to extrasystoles. Cheyne-Stoke: 
breathing and deep cyanosis had developed. The lesion had undergone marke 
changes. It covered a square 3 inches (7.5 cm.) wide and consisted of several 
large bluish red vesicles, from which a serosanguineous fluid oozed freely. T! 
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center was black, but there was no definite eschar. The swelling had increas: 
further, involving both sides of the neck (mumpslike appearance), the suprascapular 
area and the right infraclavicular fossa. The blood level of sulfathiazole \ 
8.3 mg. per hundred cubic centimeters. The last dose was given at 9 a. 
Chemotherapy was then stopped. A blood culture was sterile, and a blood count 
showed 3,910,000 red cells, a hemoglobin content of 11 Gm. per hundred cubi 
centimeters (68 per cent) and 14,900 white cells, of which 95 per cent were pol) 
morphonuclear neutrophils (35 per cent segmented forms, 56 per cent band forms, 
2 per cent metamyelocytes and 2 per cent myelocytes) and 5 per cent were lympho- 
cytes. The urine contained albumin (4 plus), an occasional hyaline cast and 
numerous sulfathiazole crystals. One thousand cubic centimeters of lyophilized anti- 
anthrax serum (Sharp and Dohme) was given intravenously, followed by 500 cc. of 
physiologic solution of sodium chloride. This was followed by a severe chill that 
lasted one-half hour. Three hours later (4: 30 p. m.) the patient was much improved 
The pulse had regained its former full volume and was regular. Breathing was 
normal. The edema of the face was slightly decreased. At 9 p. m., the temperatur: 
was down to 90 F., and the patient felt much better. The swelling under the chi: 
was softer, and the face was less swollen. 

On March 6 the patient’s general condition was good. The output of urine 
was excellent. The neck was definitely less swollen, although there was still con 
siderable edema under the chin and along the right side of the jaw. An additional 
dose of 200 cc. of lyophilized antianthrax serum was given intravenously, without 
any reaction. 

On March 7 the blood pressure was 160 systolic and 90 diastolic. The edema 
was decreasing rather slowly, and some dry black specks developed in the lesion, 
indicating eschar formation. On March 9 the edema of the neck had disappeared 
except for an area of induration around the large “pustule.” The epiclavicular 
node was still palpable under the overlying swelling of the soft tissues. Sulfa- 
thiazole ointment was applied locally. On March 11 serum sickness becam« 
manifest. Urticaria, erythema, swelling of the hands, pruritus and fever lasted for 
the next five days. On March 16 the lesion had a dry black eschar the size of a 
50 cent piece and was surrounded by an area of induration and bluish red dis 
coloration of the skin. The lymph nodes were no longer palpable. The patient 
was sent home. The ulcer ran an indolent course. The eschar separated slowly 
and did not slough out until April 14. Anthrax bacilli were recovered from thx 
lesion as late as April 6. Secondary pyogenic infection occurred, and the ulcer 
did not heal until May 9. The patient returned to work two days later. 

Although 29.5 Gm. of sulfathiazole was ingested and retained in three days 
and a good blood level was secured, the patient failed to respond to it. Recover) 
ensued only after the intravenous injection of large doses (1,200 cc.) of anti- 
anthrax serum. 


Case 59,—T. W., a boy aged 3%, was well until May 14, 1942, when his mother 
noticed a small “sore” on the inner surface of the left arm. On May 15 it becam« 
larger and red. Examination of the upper portion of the left arm revealed a 
superficial brownish ulceration of the skin the size of a dime. There was neithe 
erythema nor edema. Four small lymph nodes were palpable in the left axilla 
They were not tender. The temperature at 9 p. m. was 99.4 F. Next morning 
the lesion was typical of anthrax, and the diagnosis was confirmed bacteriologicall) 
The parents lived in the village near the mill, and the boy played close to the 
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ised by the mill trucks. Inspection of the ground revealed it to be contam 
| with particles of goat hair. It is also possible that the father, who was a 
er and had had anthrax in 1935-+(case 11), had infected the boy with his 
is (his work clothes were changed daily in the mill). The mother did not 
rk but had contracted anthrax in 1941 (case 40). Contamination of the house- 

goods with anthrax bacilli must also be considered a possible source ot 
fection 

The child was admitted to the Chester Hospital on May 16 (weight, 

Kg.]). He was given 1 Gm. of sulfathiazole, followed by 0.5 Gm. every four 


30 Ib 


urs for four doses, then 0.25 Gm. every four hours. 

yn May 17 the lesion had a black center and two large vesicles at the periphery 
lear serum oozed freely from them. There was a zone of erythema and slight 
dema around the ulcer. The adenopathy was unchanged. The temperature 
-ecord is shown in figure 13. The urine was normal, and a blood count 


wed 4,180,000 red cells, a hemoglobin content of 12 Gm. per hundred cubi 
entimeters (75 per cent) and 11,100 white cells, of which 80 per cent were poly 











car Ae! Sy te % kK % “K X, tos 
= SYAASBALTESEIY as “= 
of 























Fig. 13 (case 59).—Anthrax of the arm in a boy aged 34%. Treatment was 


vith sulfathiazole. 


morphonuclear neutrophils, 2 per cent were eosinophils, 4 per cent were monocytes 
ind 14 per cent were lymphocytes. 
On May 19, the general condition of the patient was excellent, the auxiliary 
dles were smaller and the extent of the edema was unchanged. The blood level 
On May 21 the 


Chemotherapy 


{ sulfathiazole was 4.0 mg. per hundred cubic centimeters. 
sion was flat and the size of a nickel. There was no adenopathy. 
vas stopped. The total intake of sulfathiazole was 8 Gm. in five days. On 
May 24, the center of the “pustule” was soft and the eschar had separated 
throughout the periphery. There was no edema. The patient was sent home 
lhe eschar sloughed out on May 28, and the ulcer filled up with granulation tissue 

thin two weeks. 
One patient was seen in consultation with Dr. S. 


ne Diamond, of Woodlyn, Pa., 
d 2 patients were treated for the first few days by Dr. 


P. de Furia, of Chester 


Drs. de Furia and Sickel and the members of the Medical Research Division 


Sharp and Dohme, contributed assistance. 


314 East Broad Street. 

















POLYMYOSITIS 


REPORT OF A FATAL CASE 


DOUGLAS GOLDMAN, M.D. 


CINCINNATI 


Widespread inflammatory lesions of skeletal muscle are sufficient]; 
rare to require special notice when they are encountered, particular], 
when the clinical aspect of the lesions has been entirely overlooked b 
a number of able clinicians. Inflammatory lesions of muscles are usuall; 
classified as (1) primary suppurative myositis, (2) dermatomyositis, 
(3) neuromyositis, (4) primary myositis fibrosa’ and (5) progressive 
myositis ossificans. In addition, the “lymphorrhages’’ of myasthenia 
gravis can be considered a form of muscle inflammation. The literatur: 
on these conditions consists of relatively few reports of cases except 
for instances of dermatomyositis, and the cases are classified by descrip- 
tive criteria which seem in some instances to be vague and confusing. 
Dermatomyositis has been studied and an adequate review of the 
literature presented by Wolf and Wilens ? and Wheeler and Harbin. 


REPORT OF CASE 


J. K., a Jewish optometrist aged 63 years, was first seen on Aug. 31, 193¢ 
His original complaint was a cracking, vesiculated and and keratotic eruption 
the hands and between the toes. This responded to application of a simple salicy 
acid ointment. The patient was seen again December 25. He had noted that his 
hands and face had been puffy and swollen for about three or four weeks. He did 
not feel sick in any way, however. Physical examination at this time revealed 
early opacities of both lenses; heart size, rhythm and sounds within normal limits 
and blood pressure of 115 systolic and 75 diastolic. The previous cutaneous lesions 
were not noted, and the puffiness of which the patient complained was minimal. 

Laboratory examination of the blood yielded the following data: red cell 
count, 4,850,000; white cell count, 9,600, with 68 per cent neutrophils, 28 per 
cent lymphocytes, 2 per cent monocytes and 2 per cent eosinophils; hemoglobi 
content, 14.8 Gm. per hundred cubic centimeters; 100 mg. of sugar and 32 mg 
of nonprotein nitrogen per hundred cubic centimeters, and negative Wasserman! 
and Kahn reactions. The urine had a specific gravity of 1.025; was acid, and clear 
gave negative reactions for albumin, sugar and acetone and a negative reaction for 


ri 
1 
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1. Steiner, W. R.: Myositis, in Christian, H. A.: Oxford Medicine, New York 
Oxford University Press, 1938, vol. 4, p. 353. 

2. Wolf, A., and Wilens, S. L.: Dermatomyositis: A Report of Two Cases 
with Complete Autopsy, Am. J. Path. 12:235, 1936. 

3. Wheeler, P. H., and Harbin, M. W.: Dermatomyositis, Arch. Dermat 
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rmatitis of the hands and face. He stated that at times he had a generalized 


QRS complexes in all leads. The T wave in 


? 


sugar per hundred cubic centimeters at 4 p. m. after a regular meal at no 
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l€ impression at this 


in, and was not abnormal on microscopic examinatiot 


vas that the patient was worried about his condition, but no clearcut positiy 
e of disease was obtained 
patient was not seen again until June 9, 1937. He had consulted a 
etent dermatologist in March but had not followed the treatment recommended 
dermatologic diagnosis was fungous infectior f the feet, with possible 


ict dermatitis. A patch test with oil of turpentine yielded a positive reaction 
ne 9 the patient returned complaining of continued or recurring swelling and 


7 


iption with more itching than eruption. Physical examination at this time 


iled nothing essentially abnormal except the cutaneous changes. His weight 


152 pounds (69 Kg.}. The patient was placed on an elimination diet and 


en ephedrine by mouth, with apparent definite relief. On June 15 the patient 


mplex in lead II is slightly slurred. The chest lead was mad 


yroid was given daily for two weeks, chiefly because of 


+ 


andardization of chest leads was established, and t { 


complained of his right leg being stiff and painful. This was (in retrospect) 
ty 


first symptom of muscular involvement. On examination the extremity was 








Fig. 1.—Electrocardiogram taken June 23, 1937. There is low voltage of 
lead I is inverted, and the QRS 


le before the present 


the polarity is the reverse of 


present lead IV F. 


ntially normal. The patient was given intravenous 
conate twice weekly for three weeks, with no relief. Examination on June 


23 showed swelling of fingers, a blood pressure ot 103 systolic and 70 diastolic 
a normal cardiac status. An electrocardiogram (fig. 1) showed low voltage in 
leads and an inverted T wave in lead I. The blood contained 76 mg. of 


e 27 the basal metabolic rate was 4 per cent. One grain (0.06 Gm.) of 
f the electrocardiographic 


nges in a nonobese person (5 feet 8 inches [173 cm.], 141 pounds [64 Kg.] 


this time). No benefit accrued. Pains in the arms became troublesome in 
but physical therapy and drug treatment failed to bring relief. The patient 


sappeared from view until November 30. He consulted various physicians, anc 


rs. L. Schiff and C. D. Aring have provided a1 


interim report. The results of 
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physical examination did not change until October, when the patient had sudde: 
generalized muscular weakness, with acute difficulty in swallowing and phonatior 
Esophagoscopic examination failed to reveal any obstruction of the air or food 
passages. The impression from a neurologic examination (C. D. A.) was that the 
patient had an atypical form of bulbar palsy. It was particularly noted that tl 
characteristic fibrillary tremors of bulbar palsy were absent. The patient became 
dissatisfied with the local medical talent, since he felt himself getting worse. He 
consulted physicians at the Mayo Clinic, who after thorough investigation con- 
cluded also that the patient had an atypical bulbar palsy, noting also the absence of 
fibrillary twitchings. On laboratory examination the urine, blood and cerebro- 
spinal fluid were normal. When the patient was seen on November 30, after an 
interval of about four months, the change in his appearance was striking. Marked 
wasting of muscles was evident, and weakness of the pharyngeal muscles was 


a 


apparent in the nasal quality of his speech and frequent nasal regurgitation after 
swallowing. Vibratory sense was diminished at both ankles, and the patient noted 
an intermittent, mild diarrhea and a sore tongue. In retrospect, these nutritional 
changes were probably secondary to inability to swallow. At the time the 
diagnosis of bulbar palsy seemed unacceptable, and severe polyneuritis and 
myasthenia were considered as therapeutic possibilities. Large doses (large for 
the time, 10 mg., the largest available ampule) of thiamine hydrochloride were 
given intravenously once or twice daily, and liver extract concentrates were 
administered at irregular intervals. Vibratory sense returned slightly on the 
right side, and swallowing improved somewhat, more from the patient’s learning to 
“get around” the weakness than from improvement in the muscles. Prostigmine 
bromide in doses of 15 to 30 mg. three times a day was without effect over a 
period of five days. On Jan. 12, 1938 it was noted that the patient was having 
much more difficulty in speaking. Death occurred during the following night. 

It was believed that an adequate clinical diagnosis had not been made, so 
permission for necropsy was obtained. 

Necropsy Report—The body was that of an extremely emaciated white man 
of late middle age. It was 162 cm. long. 

The eyes, nose and mouth appeared normal. The tongue appeared fairly 
normal but somewhat atrophic. The structures of the neck showed marked atrophy 
of skeletal muscle. The sternocleidomastoid was pale, a mere slender cord, both 
on the right and the left side. The trapezius was likewise atrophic. The muscles 
of the trunk showed similar pallor and atrophic change and in addition had a 
gelatinous consistency and appearance. The spinal musculature, particularly the 


psoas, showed marked involvement in similar change. The skin appeared every- 
where clear. Panniculus adiposus was practically absent throughout. The ribs 
and the costal cartilages appeared normal. The thoracic organs in situ did not 
show any change worthy of note. There was slight thickening in some areas of 
epicardium to form so-called “milk spots.” Section of the lungs, both right and 
left, revealed no abnormality except slight congestion in both bases posteriorly. 
The bronchial tubes and the pulmonary vascular tree appeared normal. 


The chambers of the heart had a normal appearance. There was slight 
sclerotic change evident in the mitral and the aortic valve leaflets, but quite 
insufficient to produce any functional change. The myocardium was slightly pale 
but not otherwise abnormal. The coronary vascular system showed a few sclerotic 


 -——~p_ woe ee aa So 


re 


patches, but there was no tendency to ulceration or occlusion of the vessels. 
The abdominal organs in situ appeared normal. The gastroenteric tract was 
traced from the pharynx to the anus. No abnormality was found. The liver was 























2.—Sections from the psoas muscle, showing fragmentation of muscle fibers 
yalinization, and degeneration of fibers, with loss of striations, increase in muscl 
iclei and marked infiltration with lymphocytes, monocytes and polymorphonuclear 
A, X 113. B, x 480. 
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Fig. 3.—A, section from a sternomastoid muscle, & 450. B, a section of heart 
muscle, showing arteriolosclerosis with secondary myocardial fibrosis. 
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rmal size. The contents and lining of the gallbladder appeared normal. On 
t section the liver was not abnormal. The pancreas appeared relatively normal 
he spleen was somewhat small and somewhat more fibrotic than average. The 
idneys were of average size. The capsules stripped fairly readily but left a 
noderately finely lobulated surface. On cut section the kidneys were not grossly 
ibnormal. The ureters and renal pelvises did not show any apparent change. The 
bladder and the prostate appeared normal. 

The thyroid gland was apparently normal. The thymus was not found. No 
enlargement of the lymph nodes in any portion of the body could be determined 
The skull appeared normal. The component bones were somewhat softer 
than average. The brain showed normal configuration of both hemispheres. There 
was slight congestion evident over the cortex. A coronal section of the brain 
did not reveal any abnormality, and one section into the medulla at the level 
f the olivary nucleus failed to reveal gross damage. The membranes covering 
the brain appeared normal, and the mastoid cells when opened from the inside 
were not abnormal. 

Anatomic Diagnoses: The anatomic diagnoses included gelatinous degenera 
ion of skeletal muscle, probably representing generalized polymyositis; mild 
generalized arteriosclerosis, and extreme malnutrition. 

Microscopic Examination: The most marked change evident was in the 
skeletal muscles. Muscle fibers from all regions of the body from which sections 
were obtained showed a marked hyaline degenerative process, with marked infil 
tration of lymphocytes, monocytes and polymorphonuclear cells (figs. 2 and 3) 

In addition, there was generalized arteriolar thickening involving practically 
every organ (figs. 2 and 3). Pulmonary congestion was the only other evident 
change. 

Report of the Laboratory of Neuropathology (C. D. A.): The neuropathologic 
diagnosis was “chronic cell change” in the medulla and the cerebral cortex. On 
the basis of clinical data this condition belongs under that broad heading of the 
bulbar palsies. A detailed description of neuropathologic observations may be the 
subject of a separate full report. 

COMMENT 

Of chief interest are the clinical course, the laboratory data and the 
necropsy report. No diagnosis worthy of the name was made during 
life, in spite of much consultation. Even when the muscles of respiration 
and deglutition were involved in the last stages of illness, diagnostic 
effort was directed to the nervous system rather than toward skeletal 
muscle. A long-drawn-out course with insidious onset, protean symp- 
toms and generally equivocal and negative findings, should henceforth 
immediately direct attention to such diseases as periarteritis nodosa, 
dermatomyositis and fibrositis. One or more biopsies of skin and muscle 
should establish a diagnosis. In self-critical retrospect this was the chief 
omission in the management of the case. It is believed that the early 
cutaneous lesions should place this condition in the dermatomyositis 
group in spite of the relatively normal appearance of the skin in the 
late stages of the disease. Unfortunately, when the patient was first 
seen, the involvement of skeletal muscle was minimal, and later, when 


the myositis was devastatingly active, cutaneous manifestations were 
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minimal. Unfortunately also, the physicians who first saw the cuta 
neous manifestations did not again see the patient until the terminal stages 
of the disease, and those who saw the relatively acute early muscle 
symptoms hardly realized that any dermatologic manifestations had pre- 
ceded them. It is only in retrospect that the clinical picture can be 
adequately synthesized. It is interesting to refer to a case of a somewhat 
similar condition reported by Hendry and Anderson,* in which cutaneous 
changes antedated involvement of muscle. 
The outstanding pathologic feature of the case is the intensity and 
the extent of involvement of skeletal muscle (figs. 2 and 3). Special 
stains of material from the lesions failed to reveal any possible etiologic 
organisms. Special cultures were not made at the necropsy, since the 
microscopic observations were unexpected. 
The neuropathologic changes are best interpreted as being secondary 
to the muscle degeneration—the reverse of a more common relation. 
The neurologic clinical manifestations served only to confuse the 
issue and distort the interpretation of the changes in the skeletal muscles 
which were probably primary. The changes in the brain stem observed 
by Dr. Aring were to be expected with such extensive damage to the 
motor apparatus. 
The absence of change in the heart muscle except from arterio- 
sclerosis and arteriolosclerosis may be of differential importance. The 
intensity of the changes in the skeletal muscles calls for emphasis 
Changes of this order had never been encountered previously by several 
experienced pathologists, who felt that myasthenia gravis and dermato- 
myositis usually showed much less devastating muscle change. The fact 
that widespread anatomic change was present with little or no abnor- 
mality in the results of routine laboratory examination again emphasizes 
the importance of clinical acumen and experience. 
630 Vine Street. 





4. Hendry, A. W., and Anderson, T. E.: Dermatomyositis, Lancet 1:80, 1939. 









































SODIUM d-LACTATE TOLERANCE AS A_ TEST 
OF HEPATIC FUNCTION 


CLARENCE COHN, M.D.* 


NEW YORK 


\fter studies on normal persons ' and on patients with acute diffuse 
epatic parenchymal injury? it was proposed that the utilization of 
ntravenously injected sodium d-lactate be employed as a test of hepatic 
unction.? The test was used in differential diagnosis of jaundice due 
to extrahepatic biliary obstruction and jaundice due to hepatic paren 
hymal damage. When compared to other tests of hepatic function 
he sodium d-lactate tolerance test proved to be most helpful in 
differentiating the two types of jaundice. 

The present paper deals with. further studies on the use of intra 
venously injected sodium d-lactate as a differential diagnostic test 
between obstructive and nonobstructive jaundice. 

\s previously indicated,* the test is physiologically dependent on 
the ability of normally functioning hepatic cells to convert blood 
d-lactate into glycogen. The dextrorotatory form of lactic acid is the 
physiologically occurring isomer which is encountered as an_ inter- 
mediary in the carbohydrate cycle involving muscle and liver. Meyerhof 
and Lohmann * showed that isolated rat hepatic tissue was capable of 
synthesizing carbohydrate from dextrorotatory lactic acid but could do 
so to only a slight extent from levorotatory lactic acid. Cori and Cori,’ 
* Eugene Meyer Jr. Fellow. 

From the Laboratories of Mount Sinai Hospital 

1. Soffer, L. J.; Dantes, D. A.; Newburger, R., and Sobotka, H.: Metabolisn 
Sodium d-Lactate: I. Utilization of Intravenously Injected Sodium d-Lactate 
by Normal Persons, Arch. Int. Med. 60:876 (Nov.) 1937. 

2. Soffer, L. J.; Dantes, D. A.; Newburger, R., and Sobotka, H.: Metabolisn 
t Sodium d-Lactate: II. Utilization of Intravenously Injected Sodium d-Lactat 
Patients with Acute Diffuse Parenchymal Injury of the Liver, Arch. Int. Med 
882 (Nov.) 1937. 

3. Soffer, L. J.; Dantes, D. A., and Sobotka, H.: (a) Sodium d-Lactate 
Blood Clearance as a Test of Liver Function, Proc. Soc. Exper. Biol. & Med 
36:692, 1937; (b) Utilization of Intravenously Injected Sodium d-Lactate as a 
Test of Hepatic Function, Arch. [nt. Med. 62:918 (Dec.) 1938. 

4. Soffer, Dantes, Newburger and Sobotka (footnotes 1 and 2). 

5. Meyerhof, O., and Lohmann, K.: Ueber den Unterschied von d- und 


60: 


Milchsaure fiir Atmung und Kohlehydratsynthese im Organismus, Biochen 
Ztschr. 171:421, 1926. 

6. Cori, C. F., and Cori, G. T.: Glycogen Formation in the Liver from d- and 
Lactic Acid, J. Biol. Chem. 81:389, 1929. 


829 

















830 ARCHIVES OF INTERNAL MEDICINE 


after injecting 95 mg. per hundred grams of body weight per hour o 
d-lactic acid into rats, demonstrated that there did not occur an 
appreciable increase in the lactic acid content of the blood or the urine 
From 40 to 95 per cent of parenterally or orally administered d-lacti: 
acid was found to be retained in the liver as glycogen ; none was excreted 
in the urine. When these authors gave sodium /-lactate in the same dose 
however, hardly any glycogen was formed in the liver and 30 per cent 
was excreted in the urine. Himwich, Koskoff and Nahum,’ working 
on decerebrate dogs, found the muscles to be the main site of lacti 
acid formation. The liver was concerned with the removal of lactate 
from the blood and its probable conversion into glycogen. Cori and 
Cori* found that in normal rats injections of epinephrine caused 
disappearance of muscle glycogen and formation of liver glycogen fron 
the blood lactic acid. 
METHOD 

With a patient at rest in bed and having fasted for at least twelve hours, 75 mg 
per kilogram of body weight of sodium d-lactate as a 12 to 14 per cent solutior 
was injected intravenously. A control sample of blood was taken before the inje: 


tion and another specimen thirty minutes after the injection.2, The specimens were 
collected with sodium fluoride as the anticoagulant. Lactic acid determinations i: 
duplicate were made by the method of Friedemann and his colleagues Ni 


untoward reactions were observed after the injection of sodium d-lactate. 


RESULTS 

The results obtained with the sodium d-lactate tolerance test on 63 
patients with jaundice are presented. Some of these were previousl) 
reported.* 

With the dose employed, normally functioning hepatic parenchymal 
cells are capable of removing all or almost all of the injected lactate 
within thirty minutes.“ The retention of 5 mg. per hundred cubic 
centimeters or more of the injected lactate above the control level after 
a half hour is regarded as indicating hepatocellular injury. 

In table 1 are recorded data on 36 patients with jaundice resulting 
from acute diffuse hepatic parenchymal injury. Thirty-four of the 
36 patients retained 5 mg. per hundred cubic centimeters or more of the 


7. Himwich, H. E.; Koskoff, Y. D., and Nahum, L. H.: Changes in Lacti 
Acid and Glucose in the Blood on Passage Thru Organs, Proc. Soc. Exper. Biol 
& Med. 25:347, 1928. 

8. Cori, C. F., and Cori, G. T.: Mechanism of Epinephrine Action: Influence 
of Carbohydrate Metabolism of Fasting Rats, with Note on New Formation 
Carbohydrates, J. Biol. Chem. 79:309, 1928. 

9. Friedemann, T. E.; Cotonio, M., and Shaffer, P. A.: Determination 
Acetic Acid, J. Biol. Chem. 73:335, 1927. Friedemann, T. E., and Kendall, A. I 
Determination of Lactic Acid, ibid. 82:23, 1929. 
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travenously injected sodium d-lactate. The results obtained on 24 
itients with extrahepatic biliary obstruction are presented in table 2 
e diagnosis was confirmed either by operation or by postmortem 


<amination in all instances. Only 4 of the 24 patients showed an 


TasLE 1.—Resulis of Hepatic Function Tests on Thirty-Six Patients 


Jaundice Due to Diffuse Hepatic Parenchymal Injury 


Urinary 
Excretion 


















Blood of Hippuric Urinary 
Lactie Acid Ratio Acid (Sodium Exeretion Urinary 
Retention of Total Jenzoate of Exeretion 
After30Min., to Esterified Test), Galactose, of Urobi 
ent Mg./100 Ce. Cholesterol] Gm.in4Hr. G1 n5uHr noger Diagnosis 
10.8 SOO /115 0.66 4 Catarrhal jaundice 
9.4 220/45 2.05 3.588 Catarrhal jaundice 
9.9 325/87 0.95 1.85 (atarrhal jaund 
5.0 290/95 1.02 2.08 Catarrhal jaundice 
94 260/120 1.18 1.50 Catarrbal jaundice 
6.8 190/30 4.05 0.60 Catarrhal jaundice 
26.1 180/55 0.5 5.0 Catarrhal jaundice 
s 12.2 280/180 2.00 4 Catarrhal jaundice 
’ ¢ 210/35 0.9 4 Catarrhal jaundice 
8 125/trace 0.99 “ Catarrhal jaund 
10.0 165/65 14 6.16 Catarrhal jaundice 
17.6 10/35 10 7 Catarrhal ja lie 
9.5 250/80 55 10 Catarrhal jaundice 
4 7.2 1 > Sf i Catarrhal jaundic 
15 4.5 470/250 0.76 9 1:160 Saline jaundice 
10.4 575/270 2.30 1:10 Catarrhal jaundice 
6.2 440/115 2.40 3.84 Catarrhal jaundice 
8 10.8 260/55 1 Catarrhal jaundice 
8.8 170/trace 0.26 I 1:20 Catarrhal jaundice 
5.4 , Catarrhal jaundice 
75 1.50 49 1:320 Arsphenamine jaundice 
7.2 1.22 . 1:160 Arsphenamine jaundice 
9.7 4 L.A 1:160 Arsphenamine j: 
4 &.8 , 1:160 Arsphenar aund 
8.4 1.79 4.4 1:40 Arsphenamine jaundic 
’ 6.7 > 1 “ 1:160 Arsphenamine jaundice 
7 6.6 8.76 ta | Arsphenamine jaund 
8 3.0 3. Sf 40 Catarrhal jaundice 
) 8.0 40 Cirrhosis andcatarrha 
jaundice 
) 7.5 250/110 . S 1:80 Catarrhal jaun 
7.1 405/190 5.30 1 Catarrhal jaundic 
4 6.8 595 / 200 5.56 1:4 Catarrhal j 
13.4 8. 1:10 Catarrhal jar ‘ 
‘ 5.4 550/210 1:4 Catarrhal j c 
20.0 490/145 ) Cirrhosis a rr 
jaundice 
10.4 40 Ho ‘ Catarrha 4 ! 


ibnormal retention of sodium d-lactate. Three of these patients, how 
ever, were shown by biopsy at operation or by autopsy to have either 
severe cholangeitis with associated hepatocellular damage (patients 5 
nd 20) or metastatic lesions and an abscess in the liver (patient 24). 

\ comparison of the results obtained with the sodium d-lactate 
tolerance test and other tests of hepatic function is shown in table 4. 


Tt 
| 


he ratio of total to esterified cholesterol, the utilization of orally 
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administered sodium benzoate, galactose tolerance and the urinary 
excretion of urobilinogen were determined simultaneously.'° The 
sodium d-lactate tolerance test and the sodium benzoate test yielded 
positive results in the greatest number of patients with acute diffuse 
hepatic parenchymal injury. The ratio of total to esterified cholestero! 
indicated hepatocellular injury in two thirds of the patients, while the 


TABLE 2.—Results of Hepatic Function Tests on Twenty-Four Patients with 





Urinary 
Excretion 
Blood of Hip- 
Lactie Acid purie Acid Urinary 
Retention Ratio of (Sodium Excretion Urinary 
After Total to Benzoate of Galac- Exeretion 
30 Min., Esterified Test), Gm. tose, Gm. of 
Patient Mg./100Ce, Cholesterol in 4 Hr. in5 Hr. Urobilinogen Diagnosis 
1 rae 830/470 3.37 3.60 wed Cancer of head of pancreas 
2 F 425/150 0.80 — 6 Stone of common duct 
3 aos 415/220 1.50 1,08 sae Cancer of head of pancreas 
4 Rie 430/110 3.15 ere 1:5 Stone of common duct 
5 9.7 225/57 2.35 1.50 1:160 Cancer of head of pancreas 
6 4.0 270/78 ane 0.90 she Stone of common duct 
7 4.8 385/170 0.82 1.50 1:40 Cancer of gallbladder and 
ducts 
8 1.0 580/227 Positive 3.30 1:5 Cancer of head of pancreas 
7) 3.6 356/170 Site 0.96 1:10 Stone of common duct 
10 3.3 155/36 coe «eee 1:4; 1:640; 1:2 Stone of common duct 
ll 1.0 275/200 1.90 0.40 1:20 Stone of common duct 
12 0.7 355/155 2.06 0.27 1:10 Cancer of gallbladder and 
ducts 
13 14 440/250 3.79 0.69 1:80 Stone of common duct 
14 1.0 430/115 cane 2.10 1:10 Cancer of ampulla of 
Vater 
15 =n 285/160 2.00 2.10 —— Stone of common duct 
16 1.2 520/355 1.50 ewe 1:10 Cancer of ampulla of 
Vater 
i7 4.8 215/130 bake 3.90 1:80 Stone of common duct 
18 _ 345/125 ciate 1.00 i332 Obstructive jaundice due to 
metastatic cancer of liver 
19 me + dgbastie wee shee 1:40 Stone of common duct 
20 10,2 170/50 0.75 wae 1:20 Stone of common duct 
with cholangeitis and 
perforated gallbladder 
21 ba 345/125 pee 1.00 1:2 Metastatic cancer of liver 
with obstruction 
22 5.9 270/85 1.26 1.40 1:10 Cancer of head of pancreas 
23 1.8 290/105 asonk 1.2 1:10 Cancer of head of pancreas 
24 10.0 180/35 aden 7.41 1:4 Cancer of head of pancreas 


with metastases and 
abscess in liver 


galactose tolerance test yielded a positive result in a little over half of 
them. However, in the patients with extrahepatic biliary obstruction. 


10. The following values for tests employed were accepted as evidence of hepato- 
cellular injury: for the sodium benzoate test, a urinary excretion of less than 
3 Gm. of hippuric acid during a four hour period; for the galactose tolerance test, a 
urinary excretion of 3 Gm. or more of galactose during a five hour period; for 
the urinary urobilinogen dilution test, a urinary excretion of urobilinogen in a 
dilution of 1:20 or higher, and for the ratio of total cholesterol to esterified 
cholesterol, a value of 40 per cent or less. 
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20 of 24 of whom the sodium d-lactate test yielded negative results, 
e sodium benzoate test gave a positive, and hence misleading, result 
11 of 14 instances in that it suggested diffuse hepatic injury 

[he galactose tolerance test for 20 of 24 patients and the ratio of 
tal cholesterol to cholesterol ester for 18 of 24 patients with extra 


epatic biliary obstruction yielded results consistent with the diagnosis 


\BLE 3.—Results of Hepatic Function Tests Suggestive of Obstructive Jaundt 
in Three Patients with Clinical Courses Suggestive of Hepatitis 


Lactic Excretion of 
Acid Ratio of Hippuric 
Retention Total Acid 
{fter Cholesterol (Sodium Excretion Excretion 
30 Min., to Benzoate of of 
Meg. Cholesterol Test), Galactose, Urobi 
100 Ce. Ester Gm.in4Hr. Gm.in5uHr linogetr Diagnosis 
400/170 1.81 10 Hepatitis with intrahepati 
biliary obstruction 
2 00/170 2.54 Hepatitis with intrahepat 
biliary obstruction 
$35 /225 1:4 Hepatitis with intrahepat 


billary obstructior 


; 


Taste 4—Comparison of Results Obtained with Hepatic Function Tests 


Extrahepatic Biliary 
Hepatitis Obstruction 
Total Result of Test Total Result of Test 
No. of a No. of -- - 
Patients Positive Negative Patients Positive Negative 
Sodium d-lactate test Seéar 6 4 2 24 4 ya 
Ratio of total cholesterol! ester is 4 ¢ . 
Galactose tolerance test....... { 24 4 
Sodium benzoate test..... cuts y 2 4 
linogen test - o 
Tota Number of Patients 
No. of for Whom Correct 
Patients Diagnosis Indicated 
Ss m d-lactate test 6 4 
tio of total cholesterol] to cholestero! ester 57 4 
alactose tolerance test 5 40 
Sodium benzoate test 7 4 
r tect ; 4 = 


nogen tes 


should be noted that of 3 patients with obstruction in whom the 
sodium d-lactate tolerance test indicated hepatocellular injury, subse 


ail i 
juently proved by operation or necropsy, positive results were obtained 
n 2 with the sodium benzoate test, on 1 with the galactose tolerance 
3 with the ratio of total cholesterol to cholesterol ester 


test and on 

Not included in table 4 are the results obtained on 3 patients under 
rather unusual circumstances. ll hepatic function tests, including 
repetitions, on the patients yielded results consistent with a form of 
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obstructive jaundice. Their clinical course, however, suggested that 
of hepatitis. It is likely that all of these patients had intrahepatic biliary 
obstruction of the types described by Naunyn,'! Siegmund '* and 
Klemperer.'* 
COMMENT 
An ideal hepatic function test should be capable of differentiating 
between jaundice due to diffuse hepatic parenchymal injury and 
jaundice due to extrahepatic biliary obstruction. The test would be 
intermediate in its sensitivity, i. e., able to indicate primary diffuse 
hepatocellular injury but insensitive to the secondary damage occurring 
with extrahepatic obstruction. Of the tests compared here, in my hands 
the sodium d-lactate tolerance test most closely approximates such a 
test. Because of the expense of the sodium d-lactate test it was deemed 
impractical to study its ability to indicate the progression or regression 
of hepatic parenchymal injury. In this respect, the remarks by Epstein 
and Greenspan '* about the value of total cholesterol and cholesterol 
ester determination should be borne in mind. These authors stated that 
it is necessary to perform serial determinations of total and of esterified 
cholesterol in evaluating the state of hepatic function. They felt that 
a single determination might lead to erroneous conclusions. Our results 
tend to confirm their opinion. None of the tests employed was capable 
of indicating intrahepatic obstruction. The results obtained with the 
hepatic function tests on these patients were similar to those obtained 
on patients with extrahepatic biliary obstruction. 
I have not employed the sodium d-lactate tolerance test for 
estimating hepatic function in the absence of jaundice, since satisfactory 
tests for this purpose already exist. 


CONCLUSIONS 

The results obtained with the utilization of intravenously injected 
sodium d-lactate as a test of hepatic function are described. 
Thirty-four of 36 patients with jaundice due to diffuse hepatic 
parenchymal injury showed an abnormal retention of injected lactate. 
In 4 of 24 patients with jaundice due to extrahepatic biliary 
obstruction there was an abnormal retention of injected lactate. Biopsy 


11. Naunyn, B.: Ueber Ikterus und seine Beziehungen zu den Cholangien, 
Mitt. a. d. Grenzgeb. d. Med. u. Chir. 31:537, 1919. 
12. Siegmund, H.: Selbstandige intrahepatische Cholangitis, Beitr. z. path 
Anat. u. z. allg. Path. 87:425, 1931. 
13. Klemperer, P.: Pathology of Icterus, New York State J. Med. 33:1309, 
1933. 
14. Epstein, E. Z., and Greenspan, E.: Clinical Significance of the Cholesterol 
Partition of the Plasma in Hepatic and in Biliary Diseases, Arch. Int. Med. 58: 
860 (Nov.) 1936. 
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t operation or necropsy showed considerable associated injury to the 


epatic cells in 3 of these 4 patients. 

Comparative studies were made on the basis of the sodium benzoate 
test, the galactose tolerance test, the ratio of total to esterified cholesterol 
ind the urinary urobilinogen dilution test. 

In comparing the results obtained with the sodium d-lactate tolerance 
test and other tests of hepatic function, the lactate test yielded a greater 
incidence of correct results in the differential diagnosis of jaundice due 
to acute diffuse hepatic parenchymal injury and that due to extrahepatic 
biliary obstruction. 


Drs. George Baehr and Eli Moschcowitz permitted me to use the patients 
in their medical services as subjects in this study. 


Chemistry Laboratory, Mount Sinai Hospital. 























Progress in Internal Medicine 


SYPHILIS 
A REVIEW OF THE RECENT LITERATURE 
FRANK W. REYNOLDS, M.D. 


CHARLES F. MOHR, M.D. 


AND 
JOSEPH EARLE MOORE, M.D. 
BALTIMORE 















The material for this article has been selected mainly from publi 
cations which have appeared from November 1941 to July 1942. As 
in previous reviews,’ it has been necessary rigidly to select material. 
Secause of the scarcity of journals from Europe there is a striking 
decrease in the number of foreign articles reviewed. The extensive- 
ness of the literature on massive dose arsenotherapy necessitates its 
condensation into tabular form. 


HISTORY OF SYPHILIS 
A brief history of syphilis is outlined by Kilduffe.°. Arguments for 
and against the origin of the disease in the New World are discussed 
dispassionately, and its dissemination throughout Europe in the fifteenth 
century is described in graphic style. Interesting side lights and anec- 
dotes make this article a readable summary, although the more recent 
control procedures designed to make syphilis “the next great plagu: 
to go” appear to have been slighted. 
From the Syphilis Division of the Medical Clinic, the Johns Hopkins University 
and Hospital. 
1. (a) Moore, J. E.: Syphilis: A Review of the Recent Literature, Arch. Int 
Med. 56:1015 (Nov.) 1935. (b) Padget, P., and Moore, J. E.: Syphilis: A Review 
of the Recent Literature, ibid. 58:901 (Nov.) 1936; (c) 60:887 (Nov.) 1937 
(d) Padget, P.; Sullivan, M., and Moore, J. E.: Syphilis: A Review of the Recent 
Literature, ibid. 62:1029 (Dec.) 1938. (e) Moore, J. E., and Mohr, C. F. 
Syphilis: A Review of the Recent Literature, ibid. 64:1053 (Nov.) 1939. (f) 
Mohr, C. F.; Padget, P., and Moore, J. E.: Syphilis: A Review of the Recent 
Literature, ibid. 66:1112 (Nov.) 1940. (g) Mohr, C. F.; Padget, P.; Hahn, R., 
and Moore, J. E.: Syphilis: A Review of the Recent Literature, ibid. 69:470 
(March) 1942. 
2. Kilduffe, R. A.: The Next Great Plague to Go, Mil. Surgeon 90:374 
(April) 1942. 
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In his excellent biography of Columbus Morison * contributes the 
lowing note on the origin of syphilis: 
No problem on Columbus’s voyages has been so widely discussed as the questi 
ther he did or did not import the syphilitic spirillum from America to Euroypx 
vidence that syphilis existed in a mild endemic form among the American Indians 
re 1492 is abundant. No certain evidence of syphilis in Europe exists before 
1494, although certain medical historians assert the contrary. In any case, the 
isease appeared in a most virulent form in Italy in 1494, and spread rapidly 
1520 it was generally believed in Europe that syphilis came from America 
because a reputed cure for it, the guaiacum or lignum vitae, had been discovered 
ere (doctrine of specifics). In view of the excellent health aboard homecoming 
Vina in 1493, and the absence of evidence to the contrary on Pinta, it seems highly) 
mprobable that Columbus’s crews had then contracted the disease. But Las Casas 
states positively that the Indians gave it to the Spaniards, Oviedo definitely assigns 
he European importation to the Second Voyage, and Ruy Diaz de Isla, a Spanish 
I I ) : I 
hysician whose bock on syphilis appeared in 1539, assigns it to the First Voyage 
He asserts that the disease was first observed at Barcelona in 1493, and that he 
treated some of the victims. 
Two hypotheses are tenable. (1) Syphilis existed in both America and Europe 
endemic form, and was stirred up by like events on both sides of the Atlantic, 
simultaneously: (a) the invasion of Italy by the French army under Charles VIII 
1494-1495, (b) the Spaniards roving and raping all over Hispaniola in 1494-1496 
2) The spirillum was brought to Europe in the blood stream of Columbus's captive 
Indians in 1493, and by them transmitted to public women in Barcelona, whenc« 
‘rossed the Pyrenees and the Mediterranean. 
The subject is discussed at length in the two-volume edition of this work, I] 
193-218. 
The work of the pioneers in the study of cardiovascular syphilis is 
reviewed by Maynard.* Pare was the first to recognize that there was 
some connection between syphilis and aneurysm, although be believed 
treatment to be the cause. The first recorded statement that syphilis 
s the cause of aneurysm is attributed to Lancisii (1740). The first 
careful description of the pathologic anatomy of aortitis and aneurysm 
by Morgagni; the clinical observations of Corrigan on aortic regurgi- 
tation and of Ricord on syphilitic lesions of the myocardium; the 
description of syphilitic aortitis by Dohle, who recognized this to be 
the basic lesion on which aneurysm develops, and the demonstration 
by Reuter of Spirochaeta pallida in the aortic wall are all discussed 
lirectly from original source material. 

Of interest is Gaumond’s® history of syphilis among French- 
anadians. Syphilis apparently reached Canada between 1776 and 
3. Morison, S. E.: Admiral of the Ocean Sea: A Life of Christopher 
lumbus, Boston, Little, Brown & Company, 1942, p. 359. 

4. Maynard, E. P.: Pioneers in Cardiovascular Syphilis, J. Mt. Sinai Hosp 
8:841 (Jan.-Feb.) 1942. 

5. Gaumond, E.: La syphilis au Canada Francais hier et aujourd’hui, Laval 
méd. 7:25 (Jan.) 1942. 
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1780, where it was first designated “the disease of the Bay of Sain 
Paul,” because of its frequency in that region; later it became know: 
as le mal de chicot, le mal des éboulements and Ottawa disease. Thi 
first mention of the disease appears in the account of Cartier’s second 
voyage. The bulk of evidence supports the view that syphilis did not 
exist, as an epidemic disease at least, among the Indians of Canada 
before the advent of the white man. Gaumond traces the evolution oi 
syphilis in this area from the time of Cartier to the present day. 
A readable account of the many superstitions connected wit! 
venereal diseases is given by Rolleston.* Weird and remarkable methods 
for the prophylaxis and the cure of syphilis are discussed and odd 
customs and traditions of primitive and exotic races are noted. Of 
special interest is the folklore concerned with the causation and the 
transfer of syphilis. 
SPIROCHAETA PALLIDA 
Using the electron microscope, Morton and Anderson ‘ have studied 
unstained preparations of the Nichols strain of S. pallida. Thus tre- 
mendously magnified the organisms frequently were surrounded by a 
sheath, which occasionally formed thin tendrils projecting from the 
organisms. Granules, lateral buds and constrictions were observed. 
Callaway and Sharp* have demonstrated that S. pallida will live 
for as long as twenty-seven hours in the developing chick embryo and 
that in some cases the organisms may retain their virulence for that 
length of time. It was not possible to determine whether there had 
been actual multiplication of the organism in this medium or whether 
the positive animal transfers represented merely survival of the initial 
inoculum. 
In the cultivation and isolation of mouth spirochetes Wichelhausen ° 
uses beef heart infusion broth containing cysteine hydrochloride and 
ascitic fluid. Purification of the cultures was done by centrifugation, 
filtration and growth on solid mediums anaerobically. Studies of the 
ability of various mouth spirochetes to attack carbohydrates and _pro- 
teins were of no value, for none of the strains showed proteolytic or 
saccharolytic activity. 


6. Rolleston, J. D.: The Folk Lore of Venereal Disease, Brit. J. Ven. Dis 
18:1 (Jan.-April) 1942. 
7. Morton, H. E., and Anderson, T. F.: Observations on the Morphology of 
Leptospira and the Nichols’ Strain of Treponema Pallidum with the Aid of the 
RCA Electron Microscope, J. Bact. 43:64 (Jan.) 1942. 
8. Callaway, J. L., and Sharp, J.: Cultivation of Spirochaeta Pallida on the 
Chorio-Allantoic Membrane of the Developing Hen Egg, J. Lab. & Clin. Med. 27: 
232 (Nov.) 1941. 
9. Wichelhausen, R. H.: Cultivation and Isolation of Mouth Spirochetes. 
J. Bact. 43:65 (Jan.) 1942. 





REYNOLDS ET 1] SYPHILIS R3Y 


































Kolmer '° indicates that fresh citrated human blood heavily seeded 


virulent S. pallida may undergo spontaneous sterilization in about 
enty-two hours when kept at 4 to 6 C. 

Accidental Inoculation——Shaw '*'' summarizes the opinions of 
group of outstanding syphilologists regarding the procedure to be 
followed in case of accidental inoculation with S. pallida. Approxi- 
ately half of the group stated that local application of mild mercurous 
hloride ointment together with watchful waiting was the procedure of 
hoice, whereas the other half recommended prophylactic injections 
' arsenicals and compounds containing heavy metals. In a collective 
experience of twenty-five such accidents syphilis did not develop in a 


single instance, regardless of whether local or parenteral therapy was 


used. Shaw himself recommends that injections of arsphenamine and 
compound containing bismuth be withheld until a positive diagnosis 
can be established and that free bleeding and the local application of 
33 per cent mild mercurous chloride ointment be employed at the 
time of the accident. The observation period, during which frequent 
serologic tests for syphilis are made, should be prolonged to at least 
ninety days. 

EXPERIMENTAL SYPHILIS 

Immunity to Syphilitic Infection—Worms ** reviews some of the 
factors affecting the development of immunity in experimental syphilis 
in rabbits, discussing (1) the interval between the first and the second 
inoculation, (2) the virulence and the size of the inoculum used in 
each inoculation, (3) the methods and the sites of the first and super- 
inoculations and (4) the reaction of the rabbit to the first inoculation 
Previously unpublished experiments lead Worms to conclude that 
under certain conditions there develops in untreated rabbits with latent 
syphilis a panimmunity to heterologous strains of spirochetes sufficient 
to suppress manifest lesions at the site of superinoculations. 

Stratton '* was interested in determining whether extracts prepared 
from apparently spirochete-free infectious animal tissues, unlike extracts 
prepared from tissues rich in organisms and unlike cultures grown on 
irtificial mediums, would immunize rabbits to syphilitic infection or 
10. Kolmer, J. A.: A Note on the Survival of Treponema Pallidum in Pre 
served Citrated Human Blood and Plasma, Am. J. Syph., Gonor. & Ven. Dis 
26:156 (March) 1942. 

11. Shaw, C.: Accidental Inoculation with Spirochaeta Pallida, Arch. Dermat 
Syph. 44:878 (Nov.) 1941. 

12. Worms, W.: Some Factors Affecting the Development of Immunity 
Experimental Syphilis, Brit. J. Ven. Dis. 18:18 (Jan.-April) 1942 

13. Stratton, E. K.: The Effect of Immunization with Extracts of Syphilitic 
issue on the Course of Experimental Syphilis in Rabbits, Am. J. Syph., Gonor. & 


Dis. 26:227 (March) 1942. 
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modify the course of the disease. Extracts were prepared from rabb 
lymph nodes and from mouse brains. These extracts, rendered non 
infectious by heat or a 40 per cent solution of formaldehyde, wer 
injected both intracutaneously and subcutaneously into normal rabbits 
Ninety days later the animals were inoculated with subscrotal grafts 
from fresh chancre tissue. None of the rabbits showed the slightest 
resistance to syphilis. 

Effect of Orchidectomy on Immunity to Syphilis—Hu and Tsao 
have compared the course of experimental syphilis in 8 male rabbits 
bilaterally orchidectomized a year before inoculation with that in a 
group of 10 normal female animals. Inoculations were made intra 
venously, and the severity of the infection gaged by the following 
criteria: (1) the number of animals in which lesions developed; (2) 
the length of the incubation period; (3) the number, distribution and 
size of generalized lesions, and (4) the duration of activity of the dis 
ease. Their data indicate little significant difference between the two 
groups of rabbits. Since syphilis is normally more severe in the male 
animal, the authors conclude that the effect of orchidectomy is t 
increase the resistance of the male animal to syphilitic infection. 


Effect of Estrogens.—The histologic changes in the testes of rabbits 
given prolonged treatment with estrogens and subsequently inoculated 
with S. pallida have been studied by Frazier and his co-workers.’ 
Administration of estrogens and infection were both shown to depress the 
growth of the germinal epithelium. When the functional activity of the 
germinal cells had been depressed or completely arrested by estrogenic 
action, the testes became refractory to syphilitic infection and showed 
only slight alteration in histologic structure attributable to intratesticular 
inoculation with spirochetes or no change at all. 

Dispersion of S. Pallida in Mice. 
the distribution of S. pallida in the white mouse (an animal in which 
experimental syphilis exists after subcutaneous inoculation as a symptom- 
less infection), Levaditi and Rousset-Chabaud '* studied the dispersion 
of the organism after intravenous and intracerebral inoculation. A 
considerable time discrepancy was noted between the infectiousness of 
lymph nodes (as judged by intratesticular inoculation of rabbits) and 
“dispersion” (dependent on finding the organism by microscopic stud) 


Having previously reported on 





14. Hu, C. K., and Tsao, S. N.: ‘Increased Resistance to Syphilis in the Rabbit 
Following Bilateral Orchidectomy, Chinese M. J. 60:118 (Aug.) 1941. 

15. Frazier, C. N.; Hu, C. K., and Ma, W. C.: Relation of the Changes in 
Testicular Structure Induced in the Rabbit by Estrogenic Substance to Resistance 
Against Syphilis, Endocrinology 29:218 (Aug.) 1941. 

16. Levaditi, C., and Rousset-Chabaud, D.: Dispersion du “Tréponema pallidum” 
chez les souris blanches atteintes de syphilis inapparente, Bull. Acad. de méd., Paris 
123:984 (Dec. 17-24) 1940. 
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tissue sections). The authors again suggest the existence of an infra 
sible form of S. pallida to explain this discrepancy 

Levaditi and Rousset-Chabaud "* also discuss the dispersion of 5 
mr 
Lil 


Mie 


1 in the white mouse following inoculation into the peritoneum 

d on scarified skin, concluding that the organism disseminates less 
readily from these sites of inoculation than when injected intravenously, 
subcutaneously or intracerebrally. 

Oral Administration of Arsphenamine and Neoarsphenamine in thi 

reatment of Syphilis in Rabbits —Kolmer, Brown and Rule '* report 
that both arsphenamine and neoarsphenamine administered orally are 
herapeutically effective in acute syphilitic orchitis of rabbits. Both drugs 
were rapidly absorbed from the gastrointestinal tracts of rabbits, as 
shown by high urinary excretion of arsenic. The single minimal cura 
tive dose of arsphenamine was 0.04 to 0.06 Gm. per kilogram by oral 
administration and that of neoarsphenamine about 0.08 Gm., these 
unounts being three to five times higher than the minimal curative doses 
hy intravenous injection. 

Arsphenamine in the Treatment of Experimental Tuberculosis 
Since the introduction of arsphenamine there has been controversy among 
clinicians and investigators as to its effect on tuberculous lesions occur 
ring in syphilitic patients. McDermott, Webster and Macrae '* have 
observed the effect of arsphenamine on tuberculosis in syphilitic animals. 
(he rabbit was the animal of choice, since it was susceptible to both 
syphilis and tuberculosis. 

Fifty rabbits which had previously had roentgen examinations of 
the chest and serologic blood tests for syphilis were inoculated intra 
venously with 0.5 cc. of a suspension containing 0.25 mg. of a bovine 
type of tubercle bacilli. Two weeks after injection all gave positive 
reactions to intracutaneous injection of old tuberculin. 

Three weeks after inoculation with tubercle bacilli 32 of the animals 
were inoculated in the right testicle with 1 cc. of a testicular suspension 
of S. pallida. The animals were then divided into three groups, of which 
| and II comprised animals with both tuberculosis and syphilis and III 
those with tuberculosis alone. Animals in groups I and III were treated 
with 10 weekly injections of arsphenamine in doses of 10 mg. per kilo- 
gram of body weight. Those in group II were held as untreated controls. 


17. Levaditi, C., and Rousset-Chabaud, D.: La dispersion du “Tréponema 
pallidum” en fonction du mode d’inoculation, Bull. Acad. de méd., Paris 123:762 
Nov. 5-26) 1940. 

18. Kolmer, J. A.; Brown, H., and Rule, A. M.: The Oral Administration of 
\rsphenamine and Neoarsphenamine in the Treatment of Experimental Syphilis 
{ Rabbits, Am. J. Syph., Gonor. & Ven. Dis. 26:63 (Jan.) 1942 

19. McDermott, W.; Webster, B., and Macrae, D.: The Effect of Arsphenamine 

Tuberculosis in Syphilitic Animals, Am. Rev. Tuberc. 44:604 (Nov.) 1941. 
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The clinical course of tuberculosis in these rabbits could be compare: 
to that in other animals infected with the same strain of tubercle bacill 
Despite the moderately intensive arsphenamine therapy given to the 
animals in the present experiment, the course of tuberculosis was unin 
fluenced for the period during which the observations were maintained 

It is customary in this type of experimental tuberculosis for roentgen 
ograms of the lungs to show considerable change in the first few weeks 
and eventually to show a remarkable degree of clearing. In the present 
series there was roentgen evidence of marked tuberculous involvement 
in the majority of animals before arsphenamine therapy. After ten weeks 
of such treatment, the rabbits were apparently healthy, the roentgen 
shadows had cleared almost entirely and the amount of tuberculosis 
demonstrated at autopsy was much less than that seen by roentgen exami 
nation before therapy. It is therefore believed that arsenical therapy 
did not prevent the healing of a large amount of the tuberculosis, and 
all animals had tuberculosis in the latent stage when the experiment 
was terminated. 

There was no measurable difference in the amount of tuberculosis 
present in the two arsphenamine-treated groups, in one of which syphilis 
was coexistent. The control group of animals infected with both syphilis 
and tuberculosis, which received no arsphenamine, showed slightly but 
definitely more severe tuberculosis at autopsy. 

The authors believe that although the groups are small, the percentage 
of variation is statistically significant and would indicate that tuberculosis 
coexisting with syphilis runs a less benign course when syphilis is not 
treated with arsphenamine. 

Infectiousness of Rabbit Semen——Whether untreated males with lat 
syphilis may harbor spirochetes in their semen, and therefore be carriers 
of syphilis, has been studied experimentally by Kemp.*° Adult male 
rabbits were inoculated in granulating wounds on the back, and infection 
was proved by the demonstration of S. pallida by dark field examination 
of serum expressed from the lesions which developed. Animals in which 
bilateral metastatic orchitis with atrophy of the testes developed were 
excluded from the subsequent experiment. Ninety-one to two hundred 
days after inoculation, after all open lesions were healed, each of 12 
rabbits was caged with a normal female rabbit for thirty-nine to seventy 
days. The pairs were carefully observed, and unless coitus occurred at 
least four times, both male and female animals were discarded. The 
group of females was examined for evidences of syphilitic infection, and 
from one hundred and twenty to one hundred and thirty-five days after 
they were removed from the cages of the male rabbits, their popliteal 

20. Kemp, J. E.: The Infectiousness of the Semen of Rabbits with Late Syphilis 
Am. J. Syph., Gonor. & Ven. Dis. 26:16 (Jan.) 1942. 
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nodes were removed, macerated in physiologic solution of sodium 
oride and inoculated intratesticularly into 2 normal male rabbits. The 
nsfer animals were observed ninety days for the development ot 


sty 


No visible evidence of infection developed in any of the females, and 
- popliteal lymph nodes were noninfectious for normal male rabbits 
\ second group of 12 female rabbits comprised the control group 
animal was inoculated intravaginally with testicular suspensions 
ntaining S. pallida. They were examined for the development of 
enital lesions, and ninety days after inoculation the popliteal lymph 
odes of the 10 in which there were no genital lesions containing spiro 
etes detectable by dark field examination were removed, emulsified 
ind inoculated into 2 normal rabbits. Of the 12 females inoculated intra 
iginally, in 2 vaginal lesions developed in material from which spiro 
hetes were demonstrable by dark field examination and in & a1 
isvmptomatic infection developed. Kemp’s experiments suggest that 
the semen of rabbits with late syphilis is either free from treponemes 
ns them in such few numbers that it is not infectious for female rabbits 
his regard the course of syphilis in rabbits apparently parallels fairly closely 
irse in man 


PINTA AND BEJEL 


Pinta—Pinta, mal del pinto and carate are one and the same disease 
he etiologic agent being a spirochete indistinguishable morphologically 
from that of syphilis and of yaws. The recent advances leading to the 
modern concept of pinta are summarized by Pardo-Castello and Ferrer.’ 

Pinta resembles syphilis and yaws in its general evolution. It begins 
with an initial lesion, followed by disseminate macules and plaques 
Precipitation and complement fixation reactions for syphilis are positive 
in 60 per cent of the cases of pinta in the early stages, and in 100 per 
cent in the late stages. In the series of patients studied by these authors, 
52.1 per cent showed changes in the spinal fluid similar to those occur 
ring in syphilis of the central nervous system and 64.5 per cent had 
cardiovascular changes, usually aortitis. Pardo-Castello believes that th 
mode of transmission of pinta is probably personal contact. It has been 
transmitted experimentally to human beings. The disease confers an 
immunity, but patients with active syphilis may acquire this infection 

Bejel_—Bejel is a spirochetal disease endemic among the nomadic 
inhabitants of the Euphrates River valley. Its clinical description has 
nitiated a reconsideration of certain differences between syphilis and 
iws and has led to a consideration of the relation of bejel to these 
liseases. 

21. Pardo-Castello, V., and Ferrer, I.: Pinta; Mal del Pinto; Carate, Arch 
Dermat. & Syph. 45:843 (May) 1942. 
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A different approach to the subject is provided by Rost,** wi 

describes the diagnostic features of bejel demonstrable by roentge: 
examination. The osseous changes consist essentially of periosteal an 
endosteal proliferation, with varying degrees of rarefaction resembling 
at times the gummas of late syphilis. No osteochondrotic changes simila: 
to those encountered in congenital syphilis were noted, and there wer 
no neuropathic lesions of joints. The lesions of bones respond readil\ 
to small amounts of antisyphilitic treatment. 


SERODIAGNOSIS OF SYPHILIS 

Serologic Surveys.—There is an increasing appreciation of the need 
for a system for gaging the efficiency of performance of the laboratory 
tests on which the physician places major reliance in the diagnosis of 
syphilis. For the past six years the Committee on Evaluation of Sero- 
diagnostic Tests for Syphilis has been concerned with this problem and 
has published reports dealing with the standards of performance of tests 
in state laboratories. 

The results of the 1941 survey are detailed in the most recent report. 
For the first time the identity of the participating laboratories is revealed. 
There has been a sustained trend toward a more efficient performance 
of test methods and a more uniform standard of results in the large 
majority of state laboratories. 

A preliminary report ** of the Serology Conference held in Washing- 
ton, D. C., in October 1941 is also available. The aim of the conference 
was to accumulate information as to the reliability of a group of rela- 
tively new technical methods for the serodiagnosis of syphilis. A total 
of 19 author-serologists or their representatives participated and carried 
out thirty separate procedures. Tabular and graphic summaries of the 
results with these thirty procedures on 1,002 specimens of blood and 
234 specimens of spinal fluid are presented. 

Antigen.—An extensive review by Weil ** concerning the Wasser- 
mann antigen and related alcohol-soluble antigens covers two hundred 
and twenty-five references to the medical literature for the period from 





22. Rost, G. S.: Roentgen Manifestations of Bejel (“Endemic Syphilis’) as 
Observed in the Euphrates River Valley, Radiology 38:320 (March) 1942. 

23. Parran, T.; Hazen, H. H.; Mahoney, J. F.; Sanford, A. H.; Senear, F. E 
Simpson, W. M., and Vonderlehr, R. A.: Serodiagnostic Tests for Syphilis i: 
State Laboratories: The 1941 Evaluation of Their Performance, J. A. M. A. 117: 
1167 (Oct. 4) 1941. 

24. Parran, T.; Hazen, H. H.; Mahoney, J. F.; Sanford, A. H.: Senear, F. E 
Simpson, W. M., and Vonderlehr, R. A.: Preliminary Report on the Washingtor 
Serology Conference, Ven. Dis. Inform. 23:161 (May) 1942. 

25. Weil, A. J.: The Wassermann Antigen and Related “Alcohol-Soluble” 
Antigens, Bact. Rev. 5:293 (Dec.) 1941. 
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125 to September 1941. No original work is reported, but the author 
equately accomplishes his mission of integrating a complex subject to 
wide a basis for future investigation. 


Spirochetal Antigens in Serologic Tests for Syphilis —There is a 
large literature pertaining to the sensitivity, specificity and practical value 

tests employing spirochetal antigens in the serologic diagnosis of 
syphilis. In view of the conflicting claims Kolmer ** reviews the present 
status of such tests. He attempts to clarify the question as to whether, 
is suggested by Gaehtgens and Beck, there occurs in syphilitic serum 
a specific antibody for S. pallida separate and apart from the reagin 
reacting with alcoholic extracts of beef heart or whether the \WWassermann 
and the flocculation reaction, on the one hand, and complement fixation 
with spirochetal antigens, on the other, are due to spirochetal antibodies, 
is claimed by Eagle and Hogan. 

The paper can best be summarized by quoting the author’s summary 
ind conclusions : 


Complement fixation tests conducted with antigens of cultivated S. pallida, 
especially of the Reiter and Kazan strains, compare favorably in sensitivity with 
the Wassermann and flocculation tests in the serologic diagnosis of syphilis of 
human beings and rabbits, but their practical value . . has not been sufficiently 
lefined. [They] . . . are not as specific as the Wassermann and flocculation 
tests, largely because of the presence in normal serum of natural spirochetal antibody 

This natural antibody as well as that produced in syphilis is of a group character 
eacting not only with cultivated S. pallida but with S. macrodentium, S. micr 
dentium and other spirochetes. 

Largely on the basis of absorption of syphilitic human serum with tissue lipids 
ind suspensions of cultivated S. pallida, the preponderance of evidence is in favor 

regarding the Wassermann reagin and spirochetal antibody as separate entities 

lich may coexist in serum. ; 

rhe practical value of antigens of cultivated S. pallida in the serologic diagnosis 

syphilis and in relation to the treatment of the disease can not be stated at 
resent, but they are worthy of further study. If such strains are employed, 
ntigens of whole spirochetes in phenolized saline solution appear to be advisable 
The Reiter or Kazan strains are preferred, and a mixture of the two may be 
advisable. . . . Suspensions of virulent tissue spirochetes are preferred, but 
j 


wir 


1g to technical difficulties in their preparation they probably cannot be employe: 


Continuing their studies on the role of S. pallida in the Wassermann 


reaction, Kolmer, Kast and Lynch ** describe a technic for obtaining an 
26. Kolmer, J. A.: Serologic Diagnosis of Syphilis: Value of Complement 

xation and Agglutination with Spirochetal Antigens and Relation of Spirochetal 
\ntibody to the Wassermann Reagin, Arch. Dermat. & Syph. 45:455 ( March) 


27. Kolmer, J. A.; Kast, C. C., and Lynch, E. R.: Studies cn the Role of 
‘pirochaeta Pallida in the Wassermann Reaction: III. Complement Fixation and 
\gglutination in Syphilis with Antigens of Tissue Spirochaeta Pallida, Am. J. Sypl 


r. & Ven. Dis. 26:142 (March) 1942 
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antigen suspension of virulent S. pallida (from acute testicular syphiloma 
of rabbits) relatively free from tissue debris and serum. This antige: 
was used to study normal and syphilitic human and rabbit serums for the 
presence of complement-fixing and agglutinating antibodies. 

Fewer nonsyphilitic human and rabbit serums showed complement 
fixation or agglutination with suspensions of virulent tissue spirochetes 
than with cultivated spirochetes. In syphilitic human and rabbit serums 
spirochetal antibody was more active with tissue spirochetes than wit] 
nonvirulent cultured organisms. The authors believe : 

This indicates that the natural spirochetal antibody is more active for non 
virulent cultivated S. pallida than for virulent tissue spirochetes but that the acquired 
antibody is more active for the latter, suggesting that cultivated S. pallida may 
undergo dissociation with a change in antigenic structure associated with loss of 
virulence. 

Nature of Reagin.—Ratcliffe ** reviews the literature and briefly dis- 
cusses the nature of syphilitic reagin, particularly in respect to whether 
this substance is an antibody to S. pallidum or to lipid haptens of the 
host, liberated at foci of infection and activated by spirochetal protein 

The author cites already reported substances which when injected 
into rabbits produce positive serologic reactions for syphilis and likewise 
reports the unsuccessful attempts of other investigators to produce artifi- 
cially positive reactions in the serum of these animals. He points out that 
because of the incidence of spontaneously positive reactions in rabbits 
it is often difficult to interpret the significance of the serum change after 
the injection into the animal of some foreign substance. The concensus, 
however, is that it is possible artificially to induce a positive serologic 
reaction in the rabbit by methods which involve neither S. pallida nor 
any specific derivative of it. 

In attempting to demonstrate evidence to support or controvert the 
autoantibody theory in accounting for nonspecific reactions obtained with 
lipoid antigens in a serodiagnostic test for syphilis, Ratcliffe subjected 
rabbits to various treatments intended to stimulate or to augment the 
production of reagin by nonspecific and noninfectious means. Two 
methods of study were employed: (a) producing pathologic lesions char- 
acterized by chronic inflammation and degenerative changes simulating 
the essential lesions of syphilis or () stimulating or augmenting the 
production of reagin by the injection of various extracts of homologous 
tissue or preparations of autogenous serum. - 

Among the procedures attempted were the injection of flocculate from 
human serum giving a positive reaction for syphilis, the intra-abdominal 
transplant of rabbit’s aorta, ligation of the splenic pedicle and the injec- 

28. Ratcliffe, A. W.: The Role of Autoantibodies in the Sercdiagnosis of 
Syphilis, J. Lab. & Clin. Med. 27:729 (March) 1942. 
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i homologous tissue preparations. After each of these procedures 
rabbits showed a definite increase in reagin titer. However, in 
ny animals the change was either absent or minor. The author savs 


While the evidence brought forward [by this we rk] is not entirely nvincing 
mpatible with, and is best explained by, the conception that reagin is a closel 
ited group of antibodies and not a single chemically constant compound, and that 
ile the primary serologic change in syphilis may be the formation of antibodies 

pallidum, the potential or actual occurrence of positive or doubtful reactions 
lipid antigens in the absence of syphilis results from the formation of anti 
lies to the “ubiquitous lipid,” either from some other infectious agent 
e tissues of the host, dependent upon the liberation of lipid haptens and proteit 


erivatives capable of activating them 


Titration of Traces of Reagin——< technic used in the detection « 
isoagglutination in dried blood stains has been adapted by Lund *° to 
the titration of traces of reagin. The basis of this procedure is the divi 
sion of the flocculation test into two steps: (a) sensitization of the 
antigen, in which maximal volumes of serum and minimal quantities of 
antigen are used, and (>) secondary induction of flocculation by concen 
trating the sensitized antigen by centrifugation. By this method, pro 
portions of serum in excess of those previously studied can be utilized, 
sensitivity can be increased and the definite quantitative relations which 
obtain permit reasonably accurate titrations. 

Lund was able to demonstrate (1) that the sensitivity of a serologic 
test is dependent on the quantity of serum available for each unit of 
antigen and (2) that repeated doses of serum eventually bring about 
aggregation even if the individual doses are of “‘subtiter’ value, thereby 
making possible the sensitization of antigen by amounts of serum whic! 


used in a single volume, would be too unwieldy for centrifugation 


\ preliminary practical trial of the method was undertaken to deter 
mine whether reagin can be detected in normal serum and in the serum 
of patients with syphilis, both untreated and treated to become apparently 
seronegative, and also to see whether quantitative titrations of large 
proportions of serum have a reasonable degree of correlation with stand 
ird technics and the clinical aspects of the cases. The results suggest 
that standard flocculation tests can be made more sensitive by increasing 
the volume of serum in relation to the amount of antigen used and recov 
ering the antigen by centrifugation, also that the use of unlimited volumes 

} serum in flocculation tests has no diagnostic value unless quantitative 
leterminations are made. Lund concludes: 

1. A practically unlimited increase of sensitivity can be obtained by treating 

each of the two stages of serologic aggregation as individual reactions. This is 


29. Lund, H.: The Titration of Traces of Reagin: Technique of Flocculatior 
sing Maximal Serum Proportions with Secondary Recovery of Antigen, Am. J 
Syph., Gonor. & Ven Dis. 26:1 (Jan.) 1942 
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done by adjusting the proportions to favor sensitization (a maximal dose of serur 
and a minimal dose of antigen) and secondarily modifying the conditions (by centr 
fugation and reconcentration of antigen) in order to induce aggregation. Exper 
mentally, the sensitivity of a standard flocculation test for syphilis was increas 
32 to 64 times. 

2. By means of this procedure sensitivity depends upon the amount of serun 
available for each unit of antigen and is not limited to an optimal zone of dilutions 

3. Within a wide range, sensitivity is directly proportional to the amount oi 
serum used and inversely proportional to the amount of antigen used in the reacting 
system. Increasing the volume of the reacting system by the addition of salir 
solution does not materially affect this rule. From this relationship, a convenient 
method of expressing titrations is evolved. This is to state the volume of undiluted 
serum required to aggregate an arbitrary unit of antigen. 

4. The above experimental findings and the results of a preliminary clinical trial 
point to the possibility of placing the serology of syphilis upon a quantitative scal 
that far exceeds the scope of standard tests. 


Effect of Treatment on the Results of Quantitative Serologic Tests 
—The effect on the Wassermann reaction of a single course of treatment 
with arsphenamine and a mercurial alone or in combination was observed 
in 145 patients by Belding.*® Quantitative estimations of serum reagin 
were made before halfway through and one week after treatment and 
at subsequent intervals of four weeks for twenty-four weeks. Most of 
the patients observed had received previous treatment and were known 
to have late syphilis. The mean percentile reduction in reagin titer 
twenty-four weeks after one course of treatment was arsphenamine, 35: 
a mercurial, 29, and combined arsphenamine and a mercurial, 47. Pre- 
vious treatment, the initial reagin titer, the duration of the disease and 
the total amount of treatment given all were found to influence the 
serologic response. 

Storage of Serums—Myers and Perry *' report the comparative 
results of serologic tests for syphilis made on portions of the same serum 
specimens tested when fresh and after storage for one or two months 
at 2to 4 C. and at — 27 C. Their results indicate that storage of serum 
is not detrimental and that there is little choice between 2 to 4 C. and 
— 27 C. 

Biologic False Positive Serologic Reactions for Syphilis—Mohr, 
Moore and Eagle ** have reviewed the literature on the presence of 
reagin-like substance in the serum of normal human beings. They report 

30. Belding, D. L.: The Effect of Arsphenamine and Mercury upon the Wasser- 
mann Reaction, Am. J. Syph., Gonor. & Ven. Dis. 25:759 (Nov.) 1941. 

31. Myers, R. M., and Perry, C. A.: The Storage of Syphilitic Serums, Ven 
Dis. Inform. 23:56 (Feb.) 1942. 

32. Mohr, C. F.; Moore, J. E., and Eagle, H.: Biologic False Positive Serologic 
Reactions in Tests for Syphilis: I. Occurrence in Normal Persons, Arch. Int. Med 
68:898 (Nov.) 1941. 
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istances of what they regard as biologic false positive reaction to 


logic tests for syphilis in a normal nonsyphilitic person. The authors 


he demonstration by three different groups of workers (Malloy and Kahn 
nett, Jones and Kulchar; Sherwood, Bond and Canuteson) that some normal 
serums may contain reagin or reagin-like factors is of obvious significance 


vai 
is true that the amounts of 


the practical serologic diagnosis of syphilis. It 
ictive material which these workers have been able to demonstrate is well below 
threshold concentration which can be detected by the standard diagnostic pri 
Under ordinary circumstances the reactivity of normal serum therefore 
The 9 cases here presented, nevertheless 


vee 
s not complicate the diagnostic test 
icate that in the exceptional case this normal factor may be present in sufficient 
ncentration to give biologic false reactions 

Despite these false reactions, it may be that the antibody present in syphility 
specific and that normal serum contains other substances with 


rum is strictly 
Thus, a 


ialitatively similar effects on the lipoidal suspensions used as “antigen.” 
rmal serum may be capable of causing the aggregation of these lipoidal suspensions 
give clumps indistinguishable from those caused by syphilitic serum, despite 


e fact that the mechanism of the aggregation may be altogether dissimilar. 


In a second communication Mohr, Moore and Eagle ** call attention 


to the fact that many infectious diseases have been reported to cause 
biologic false positive serologic reactions for syphilis. In only a few 
of these (malaria, leprosy and infectious mononucleosis) can one arrive 
at some idea as to the incidence of these false positive reactions, 
whereas in such diseases as relapsing fever, rat bite fever, scarlet fever, 
tuberculosis, pneumonia, Vincent's infections, malignant conditions 
particularly cancer of the tongue), subacute bacterial endocarditis, 
vlanders, Weil’s disease, leishmaniasis, lymphogranuloma venereum, 
trypanosomiasis, typhus fever, vaccinia and infections of the upper 
respiratory tract serologic tests for syphilis have been done neither on 
a large enough group of subjects nor frequently enough to establish 
definitely the incidence of false positive reactions. 

There are reported here brief summaries of the records of 11 non- 
syphilitic patients with various diseases, in whom transitory biologic 
false positive serologic reactions for syphilis were observed. The con 
ditions reported are a subacute infection of unknown cause, acute 
labyrinthitis of unknown cause, vaccinia, pneumonia, sore throat of 
unknown cause, infectious mononucleosis and rat bite fever. 

The literature pertaining to biologic false positive serologic reac- 
tions for syphilis associated with the aforementioned conditions has 
heen reviewed. The authors’ justification for the publication of such 

heterogeneous series of case reports as this lies in the fact that 

33. Mohr, C. F.; Moore, J. E., and Eagle, H.: Biologic False Positive Serologi: 
Reactions in Tests for Syphilis: II. Occurrence with Organic Diseases Other Than 


Syphilis, Arch. Int. Med. 68:1161 (Dec.) 1941 
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attention is at once directed to the nonspecificity of serologic tests f 
syphilis and to the caution necessary in the interpretation of results 
They point out that the nonspecificity extends to nearly all of th: 
generally used technics for serologic tests for syphilis. 

The occurrence of biologic false positive serologic reactions fo 
syphilis in children is discussed by Bridgeman and Jacobson,*' wh« 
report 18 cases. In addition to the conditions known to give fals: 
positive reactions in adults, children may have nonspecific reactions 
associated with an acute infectious disease with fever. 

False Positive Serologic Reactions Associated with Malaria. 
A study of the effect of malaria on serologic tests for syphilis in Negro 
patients from North Carolina is reported by Fellows.** In his series 
of 3,244 patients an incidence of 9.9 per cent positive serologic reac- 
tions for syphilis and of 3.1 per cent demonstrable malaria protozoa 
was encountered. When malaria parasites were found, disagreement 
between the first and the second serologic tests occurred in 64.8 per 
cent of the patients in whom the first test showed a positive or 
doubtful reaction. Disagreement in patients for whom no parasites 
could be demonstrated was 24.8 per cent. 

In a series of 11 nonsyphilitic patients with dementia praecox 
inoculated with malaria, Burney, Mays and Iskrant “* found that all 
gave false positive serologic reactions for syphilis at some time by at 
least two different technics. The greatest number of positive reactions 
occurred fifteen to twenty-one days after the onset of clinical activity 
Seldom did the positivity of any reaction extend over a period longer 
than four weeks. The duration of clinical activity, the highest tem- 
perature reached, the time of withdrawal of blood in relation to an 
individual paroxysm or the density of parasites did not notably influence 
the serologic reactivity. In stressing the public health significance of 
their results, the authors conclude that a diagnosis of syphilis based 
on serologic tests alone should not be made in an area where malaria is 
endemic without first eliminating the possibility of coincident malarial 
infection. 

Unfortunately, there is not as yet any satisfactory information con 
cerning the incidence of biologic false positive reactions in patients with 
chronic, as opposed to acute, malaria. 

34. Bridgeman, M. L., and Jacobson, L. D.: False Positive Serologic Tests 
for Syphilis in Children, Northwest Med. 40:325 (Sept.) 1941. 

35. Fellows, F. S.: Relationship of Malaria to Serologic Tests for Syphilis, 
North Carolina M. J. 2:601 (Nov.) 1941. 

36. Burney, L. E.; Mays, J. R. S., and Iskrant, A. P.: Results of Serologic 


Tests for Syphilis in Non-Syphilitic Persons Inoculated with Malaria, Am. J. Pub 
Health 32:39 (Jan.) 1942. 
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positive reactions occur in 50 to 60 per cent o 
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[ alse Positive Serologu Reactions Assoc la 
nucleosis—The reason for transiently positive complement 


and flocculation reactions for syphilis in patients with infectious 
| 


is not known. Kolmer, Ginsburg and Lynch sugges 
hi 


iXxa 


Me mucle SIS 


e phenomenon may be due to the production of a lipoidophi 


th 
igin by the infectious agent of the disease, rather than to a reactior 
etween heterophile antibody in the serum and heterophile antigen 1 
oholic tissue extracts. 

False Positive Serologic Reactions Associated with I vin phogranu 
Venereum.—Chana ** reports false positive serologic reactions 
syphilis in 20 per cent of 122 cases of lymphogranuloma venereun 
determine whether concomitant syphilitic infection 1s present, the 


“verification test” of Kahn to be of value, since 


ithor believes the 
e found a close correlation between the results of this test and the 
ltimate serologic outcome 

{ssociated with Rat Bite Feve 


In a comprehensive article on the two types of rat bite fever, duc 


False Positive Serologu Rea tions . 


respectively, to Spirillum minus and to Streptobacillus moniliformis, 


and Nunemaker *’ comment on the incidence of biologic fals¢ 


} 
I 


rown 

f this 
lisease. In the spirillary form it is well established that such false 
f reported cases. In the 


is as ye 


form due to S. moniliformis the number of reported cases 
small, but the incidence of false positive serologic reactions appears 
somewhat lower (about 37 per cent). 

Standard Secrodtace 


[ests Purported to “Verify” the Results of 


stic Tests—In 1940 Kahn *® described a differential temperature 
procedure which, it was claimed, allowed separations of true from false 
positive serologic reactions. Chargin and Rein *' have used the Kahr 
5 patients with various conditions, 


verification test in the study of 1,5¢ 


including syphilis, nonsyphilitic dermatoses, pregnancy, acute exat 


R The W assermam 
) the K« Imer Test 


37. Kolmer, J. A.; Ginsburg, I. W., and Lynch, E 
Reaction in Infectious Mononucleosis with Special Reference t 
\m. J. Clin. Path. 12:316 (June) 1942. 

Los reacciones serologicas de la lues y su interpre 
de Chile 69:715 (Nov.) 1941 
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\ Review of the 


tacion ¢ 


3c. Chana: C. Pi: 
s casos de linfogranulomatosis venerea, Rev. méd 

39. Brown, T. M., and Nunemaker, J. C.: Rat Bite Fever 
\merican Cases with Reevaluation of Etiology; Report of Cases, Bull. Johns Hop 
ins Hosp. 70:201 (March) 1942. 

40. Kahn, R. L.: A Serologic Verification 
Syphilis, Arch. Dermat. & Syph. 41:817 (May) 1940 
R The Kahn Verification Test: An Appraisal 
Dermat. & Syph. 44: 


Test in the Diagnosis of Latent 


41. Chargin, L., and Rein, C 
the Test Based on Clinical and Serologic Evidence, Arct 


1031 (Dec.) 1941. 
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themas, pinta, malaria and leprosy. These tests were all performed i 
Kahn's laboratory without benefit of clinical data. 

In the group of 349 syphilitic patients, who had received varying 
amounts of treatment, the verification test gave the syphilitic tyjx 
reaction in 100 per cent of patients with strongly positive serodiag 
nostic reactions, in 76.5 per cent of those with weakly positive rea 
tions and in 40.2 per cent of those with doubtful reactions. Of 267 
presumably nonsyphilitic persons, the result of the verification test was 
negative in 265. In the group with questionable reactions 32.7 per cent 
gave a syphilitic type of verification reaction. The highest incidenc: 
of the general biologic type of reaction was found to be associated wit! 
doubtful sergdiagnostic reactions in all groups. Agreements as well as 
discrepancies were observed in serums subjected to repeated verifi 
cation tests. 

The authors’ appraisal indicates a sufficient number of discrepan- 
cies in the results of the test to cast doubt on its ultimate efficacy in 
“verifying” the fact of syphilitic infection. 

Seeking a differential method whereby the specificity of the sero- 
diagnostic test for syphilis can be increased, Rytz ** describes a method 
in which reagin is separated from the bulk of serum protein by pre- 
cipitation with a weak solution of copper sulfate. Reagin thus remains 
in solution, together with only small quantities of serum protein. Rytz 
believes that “protein lability” is a factor in false positive serologic 
reactions, and he seeks by removal of serum protein to make a more 
specific test. Preliminary results obtained with the technic are given. 


PREVALENCE 

Clark and Turner ** have studied the prevalence of syphilis among 
specific age groups of Negroes in the enumerated population of the 
Eastern Health District of Baltimore. The two age groups chosen 
were 20 to 24 years and 35 to 39 years. From a study of existing 
records and from examinations made during the course of the study 
minimum prevalence rates were established. These rates were: ages 
20 to 24, men 19.7 per cent and women 31.6 per cent; ages 35 to 39, 
men 33.6 per cent and women 40.4 per cent. Among women of both 
age groups the rate for single persons was higher than for married 
ones, but no such difference was noted among men. Rates were higher 
among those who had not attended high school and among those who 


42. Rytz, F.: Specificity in the Serodiagnosis of Syphilis: A Differential 
Method, Am. J. Clin. Path. 12:166 (March) 1942. 

43. Clark, E. G., and Turner, T. B.: Study of the Prevalence of Syphilis Based 
on Specific Age Groups of an Enumerated Population, Am. J. Pub. Health 32:307 
(March) 1942. 
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re unemployed. The authors discuss in detail the technic of then 
refully planned method of investigation and express the belief that 
is susceptible of application in subsequent years and that the preva 
nce rates so obtained will afford a reliable index of the trend of 
philis in the community studied. 

During the course of an epidemiologic study of leprosy in the 
irgin Islands of the United States in 1939 and 1940, more than 


per cent of the inhabitants of the island of St. Thomas and more 


t 


than 95 per cent of the population of a rural area on the island of 
St. Croix were examined in clinics. In all, there were 10,000 persons 
n whose serum serologic tests for syphilis were made, and this num 
her represented about 60 per cent of the inhabitants of the two areas 
(of the persons tested, reports Saunders,** 1,495 (15.7 per cent) were 
found to have positive serologic reactions for syphilis. Approximately 
70 per cent of the population are Negroes; more than 20 per cent are 
of mixed Negro and white strains, and less than 10 per cent are pure 
white or Puerto Ricans. Eighteen per cent of the Negroes, 14.6 per 
cent of the mulattos, 7.4 per cent of the Puerto Ricans and 4 per cent 
of the white persons tested had positive serologic reactions. Among 
female Negroes the positive reactions increased earlier in life and 
reached a peak of about 27 per cent in the age group between 40 
and 50 years. The peak in the male, of about 36 per cent, was reached 
about a decade later. 

\ccording to Harrison,*® the incidence of syphilis in England and 
Wales is decreasing despite war conditions. Factors in this declining 
incidence include diminution of traffic with foreign countries, the rela- 
tively low rate attained prior to the outbreak of war, the existing 
system of treatment centers and the thorough treatment given to men 
in the armed forces, now a substantial proportion of the male population. 

Since the outbreak of war in Europe in September 1939, Burow 
reports there has been a progressive increase in the incidence of vene- 
real disease among alien seamen examined at the New York Quarantine 
Station. Sailors from the Scandinavian countries, denied return to 
their homeland, where venereal diseases were relatively rare; where 
prompt treatment was sought, received and enforced, and where home 
influences placed a restraint on promiscuous sexual conduct, have 

44. Saunders, G. M.: Prevalence of Syphilis in the Virgin Islands of the United 
States: Results of a Serologic Survey, Arch. Dermat. & Syph. 45:506 ( March) 


45. Harrison, L. W.: The Present Trend of Incidence of Venereal Diseases 

England and Wales, and Methods of Control, Brit. J. Ven. Dis. 17:249 (July- 
Oct.) 1941, 

46. Burow, F. P.: Increase of Venereal Diseases Among Foreign Merchant 
Seamen Examined at the Port of New York, Ven. Dis. Inform. 23:11 (Jan.) 1942 











854 ARCHIVES OF INTERNAL MEDICINI 


shown the greatest increase in venereal infections. There is eviden 
to show that when vessels have made Latin American cities ports \ 
call, the incidence of syphilitic infection is higher; although seame: 
from South America had lower venereal disease rates than Scandi 


navian, British or German personnel 


EPIDEMIOLOGY OF SYPHILIS 

Early Syphilis ——Webster and Shelley ** report the results of con 
tact investigation of 269 patients with early syphilis admitted to the 
Syphilis Clinic of the New York Hospital during the years 1937 t 
1940, inclusive. These 269 patients named 663 contacts (2.46 contacts 
per patient). Of all contacts named, 81.7 per cent were found and 
examined, and of all examined contacts, 31.8 per cent had infectious 
syphilis. This is a ratio of &3.3 new patients with infectious syphilis 
per hundred original patients. The investigation of the 269 original 
patients yielded 224 more patients with infectious syphilis. The approxi 
mate cost of carrying out these investigations was $18 per contact 
found to have infectious syphilis. The authors conclude that an epi 
demiologic investigation of patients with infectious syphilis appeared 
to be feasible and financially possible in a large metropolitan area. 

Acquired Syphilis in Children.—The public health and epidemio 
logic significance of acquired syphilis in childhood and adolescence is 
emphasized by Dyar and Goodwin.** Their study of acquired syphilis 
in 16 colored and 3 white children under 14 years of age revealed a 
surprising amount of sexual activity in the prepubescent period. 
Investigation of the sexual and the household contacts of 10 source 
patients led to the discovery of 14 instances of infectious syphilis and 
6 instances of latent syphilis not previously recognized. A superficial 
survey of the socioeconomic factors in the households of the infected 
children suggests that crowded living conditions, unemployment and 
the accompanying economic stress are associated with the spread of 
acquired syphilis to a younger age group than is usually affected. 

Syphilis in Negroes.—The high incidence of syphilis in Negroes is 
a matter of common knowledge. There is reason to believe that lower 
reports that 


9 


educational standards are in part responsible. Cornely * 
22 of 40 Negro colleges include in their entrance health examinations 
a serologic test for syphilis, a ratio eight to ten times higher than that 


47. Webster, B., and Shelley, E. I.: Epidemiology of Primary and Secondary 
Syphilis in New York City, Am. J. Pub. Health 31:1199 (Nov.) 1941. 

48. Dyar, R., and Goodwin, M. H.: Acquired Syphilis in Childhood and Early 
Adolescence, Am. J. Syph., Gonor. & Ven. Dis. 25:704 (Nov.) 1941. 

49. Cornely, P. B.: Syphilis Case-Finding Program in Negro Colleges, Am. ] 
Syph., Gonor. & Ven. Dis. 25:713 (Nov.) 1941. 
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white colleges. Tests made on 24,347 students over a period of five 
ears show a rate of positive serologic reactions of 42 per thousand, 
hich is ten to twenty times higher than the rate in white colleges 
he author notes that a sizable group of colleges do not provide 
facilities for the treatment of their students. 

“Syphilis in the Negro” is the title of a brochure by Hazen,** which 
was published as a supplement to Venereal Disease Information and 
so is available for widespread distribution. It provides a summary of 
the incidence, prevalence and trend of syphilitic infection in Negroes, 
including pathologic changes, clinical course, diagnosis, treatment and 
prophylaxis. In the introductory statements Hazen says: 

One cannot escape the observation that the greatest single reservoir of syphilis 

America is the Negro. But when one seeks an explanation through prevalence 
surveys in various areas where the Negro comprises a significant proportion of 
the population, he finds the problem transcends racial boundaries. Where the Negri 
syphilis rate is high, the rate in the white group as well is likely to be unusually 


high. He finds, by comparison of these areas with those having lower rates for 
} 


both Negro and white, that a less vigorous effort has been made to control the 
disease. Treatment facilities in the areas of high prevalence prove to have beet 
inadequate and largely inaccessible. Likewise, the public is not as well informed 
on the value of early and adequate treatment in arresting the disease and in pre 
venting its spread. And he reaches the conclusion that the most outstanding 
characteristic in these areas of high prevalence is a low economic status in a large 


proportion of the population. 


Contact Investigation—Sweeney *' describes the general methods 
of obtaining from patients with early syphilis the names of extramarital 
sexual contacts and the method of approach both to extramarital sexual 
contacts and to household contacts for the purpose of persuading them 
to be examined. Success in obtaining contact information depends on 
securing the cooperation of the patient, for a well informed, tactfully 
handled patient is usually willing to divulge this information, provided 
he is assured that his own name will not be revealed to the contacts. 
The author believes the general approach to sexual contacts differs 
somewhat according to the age, the marital status and the economic 
situation of the individual contact, and she describes in detail effective 
procedures for each contingent situation. 


SYPHILIS AND THE WAR 

Wartime Problems of Civilian Public Health Agencies —As an 
example of the responsibility placed on civilian public health agencies 
in areas adjacent to military concentrations Rowntree, Fischbach and 


50. Hazen, H. H.: Syphilis in the Negro, Ven. Dis. Inform., 1942, supp. 15. 





51. Sweeney, A.: Methods of Contact Investigation Employed by the Syphilis 
Clinic of Vanderbilt University Hospital, Ven. Dis. Inform. 23:137 (April) 1942 
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leavell ** cite their work in Louisville, Ky., which city is experiencing 
a sudden and marked increase in population because of war industry an: 
the establishment of an Army post, Fort Knox, 30 miles (48 kilometers 
away. This growth has brought about congestion and overcrowding 
There are many new small bars, cafes and lunchrooms which provide 
both food and drink. Also, there is overcrowding in cheap rooming 
houses and low rent quarters. All these factors have a bearing on thx 
civilian and military venereal disease problem and have necessitated more 
extensive measures and new procedures for control, which are discussed 
in detail. 


Prostitution.—In readable, graphically pictoillustrated pamphlet form 
Broughton ** outlines the problem of prostitution in time of war. He 
points out why segregation and inspection of prostitutes are not the 
answers to this problem and concludes that a determined effort at repres- 
sion is the proper solution. Cooperation between the Army, the Navy, 
Public Health Service, the Social Protection Section of the Federal 
Security Agency and the public health and police officials in local com- 
munities is essential to adequate repression. In areas where local 
authorities do not act, the Federal Bureau of Investigation may be called 
on to do the necessary police work under authority of the May Act, 
passed by Congress in 1941. 

Aware of the discrepancy in the reported incidence of contraction of 
venereal disease from prostitutes in different sections of the country, 
Johnson ** has studied the contacts of soldiers at Fort Bliss, Texas. This 
military cantonment is situated outside the city limits of El Paso 
(population, about 100,000). El Paso is within walking distance of 
Juarez, Mexico (population, approximately 50,000). In both El Paso 
and Juarez houses of prostitution were legal and under police protection 
at the time this study was begun. The report includes 526 instances of 
venereal disease in soldiers, of which 424 were gonorrhea, 40 early 
syphilis and 62 chancroid. 

Prior to the closing of the houses of prostitution in El Paso 73.7 per 
cent of all infections were contracted from prostitutes, 16 per cent from 
“pick-ups” in dance halls and bars and 10.3 per cent from friends or 
other sources. Fifty-six per cent of the soldiers contracted venereal 
infections in El Paso and 24.4 per cent in Juarez. 

52. Rowntree, G. R.; Fischbach, C. M., and Leavell, H. R.: Venereal Disease 
Control in the National Defense Program, South. M. J. 35:187 (Feb.) 1942. 

53. Broughton, P. S.: Prostitution and the War, Public Affairs Pamphlet, 
no. 65, New York, Public Affairs Committee, Inc., 1942. 

54. Johnson, B., Jr.: Role of Open Houses of Prostitution in the Spread of 
Venereal Diseases in a South-Western Cantonment Area: Preliminary Report 
of an Epidemiologic Study, Ven. Dis. Inform, 23:15 (Jan.) 1942. 
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\fter the closure of the nine legal houses of prostitution in El Paso, 
ere was a decrease in the incidence of venereal disease contracted in 
othels. During this period of the study only 51.6 per cent of infections 

vere referable to such houses, whereas there was a definite increase in 
he number of soldiers infected through “pick-ups” (30.6 per cent) 
rhe incidence of disease contracted in Juarez also increased above that 

































contracted in El Paso. It therefore seems evident that the main source 
of infection is still the commercial prostitute operating in a brothel and 
that the chief place of infection has shifted from El Paso to Juarez. 
Syphilis Among Selectees—In the present war for the first time an 
effort has been made not only to examine all men for venereal disease 
hut to perform routine serologic tests for syphilis on them. The results 
of this huge serologic survey, which furnish the most accurate estimation 
vet available of the prevalence of syphilis throughout the nation, have 
been reported from many states, chiefly in the respective state medical 
journals. 

A summation of the findings throughout the nation has been prepared 
by the United States Public Health Service and reported by Vonderlehr 
and Usilton.®® These authors have calculated the incidence of syphilis 
among the first 1,051,985 selectees, who were examined between 
November 1940 and April 1941. The incidence is based entirely on 
the results of serologic tests for syphilis which were routinely performed 
on all selectees. The greatest prevalence of syphilis was reported by 
Florida and South Carolina, with rates of 170.1 and 156 syphilitic men 
per thousand selectees, respectively. The lowest rate was reported by 
New Hampshire, 5.8 per thousand. Seven Southern states and the 
District of Columbia reported rates in excess of 100 per thousand. The 
rate for Negroes was in each state higher than the rate for white men, 
and there were indications that high rates among the white selectees 
were coincidental with the high rates among the Negroes. The average 
rate for the country at large was 45.2 per thousand. 

The authors present tables expressing the rates in terms both of 
white and of Negro selectees for each state and the prevalence of syphilis 
among selectees classified by the size of the community in which they 
reside. 

Statistics of the Selective Service System *® indicate that of the first 
2,000,000 men examined, 900,000 were classified as unfit for general 
military service because of physical or mental defects. Of those unquali- 
fied, 57,000 (6.3 per cent) were rejected because of venereal disease. 
55. Vonderlehr, R. A., and Usilton, L. J.: Syphilis Among Selectees and 
Volunteers: Prevalence in First Million Men Examined Under the Selective 
Service Act of 1940, J. A. M. A. 117:1350 (Oct. 18) 1941. 

56. Analysis of Reports of Physical Examination, Medical Statistics Bulletin 1, 
National Headquarters, Selective Service System, Nov. 10, 1941. 
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lhe syphilis rate was 27.6 per thousand men examined, the vast majorit 
of diagnoses being based on serologic evidence alone. 

The apparent discrepancy between the incidence of positive serologi 
reactions in selectees described by Vonderlehr and Usilton and the muc! 
lower incidence indicated by Selective Service rejections obviously 
depends on different methods of statistical approach. 

Rehabilitation of Men Rejected Because of lVenereal Diseas. Phe 
rehabilitation of rejected examinees is discussed by Reynolds,“* who 
describes the system of epidemiologic follow-up and medical care of met 
rejected by Selective Service agencies in Pennsylvania because of ven 
real disease. Those found infected were reported to the clinic nearest 
their home for treatment and contact investigation. Of 1,370 patients 
investigated, 704 were given treatment in clinics and 355 by private 


+ 


physicians. Sixty contacts were reported, of whom 23 were found t 


be infected. 

Dyar °° describes the program set up in San Joaquin county, Calif.. 
for utilizing information pertaining to serologic tests for syphilis among 
selectees. A record of all tests is maintained in the state laboratory, and 
the names of all persons with positive or doubtful reactions are referred 
to the State Health Department. Reports are transmitted to the local 
draft board via the examining physician, the names being checked against 
a master file. Follow-up consists of a notification card, a visit and sub 
sequently a personal interview. The prevalence rate of syphilis among 
men examined by Selective Service agencies was: white men, 3.4 per, 
cent; Negroes, 27.3 per cent; Chinese, 12.1 per cent, and Japanese, 2.3 
per cent. Of 129 registrants with positive or doubtful serologic reac- 
tions, 46 were referred to public clinics or private physicians as having 
previously unrecognized syphilis, 33 previously known to have syphilis 
were referred for resumption of treatment, 21 were under active treat- 
ment and 8 were considered adequately treated. Four men were referred 
to clinics in a different locality; 12 were never located, and 5 were 
declared nonsyphilitic. 

Vonderlehr,®® discussing the status of the venereal disease control 
program in times of mobilization, offers a plan to provide effective 
facilities under the Selective Service System for all men found infected 
with venereal disease. The opportunity for contact investigation of these 
men with known syphilis should not be neglected. For the improvement 


57. Reynolds, C. R.: Rehabilitation and Follow-Up of Selective Service Mer 
Rejected for Military Service, Mil. Surgeon 90:232 (March) 1942. 

58. Dyar, R.: Syphilis in Selective Service Registrants: Determination of 
Prevalence and Plan of Rehabilitation of Proven Cases, Ven. Dis. Inform. 23:43 
(Feb.) 1942. 

59. Vonderlehr, R. A.: Present Status of the Venereal Disease Control Progran 
in Mobilization and National Defense, Am. J. Pub. Health 31:1027 (Oct.) 1941 
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the entire venereal disease control program, especially as it relates t 
present emergency, Vonderlehr recommends 


1 


1) Intensive training in the epidemiology of the venereal diseases of otherwis 
ilified new and old follow-up personnel, especially 1 ntact tracing and case 
lding 

2) The development of measures to discourage the present tendency of treat 
nt sources to over-treat patients with late and late latent syphilis, especial] 
en such treatment sources fail to provide adequate therapy and follow-up 


itients with early infectious venereal diseases 


Syphilis in the Armed Forces—Brown “” says that as a result of the 
resent national emergency the problems of social hygiene and_ the 


mechanisms of control of venereal disease have assumed a new signifi 





































ance for the armed and the industrial defense forces of the nation 
In this paper he describes the problems confronting the Navy at this 
time of rapid expansion. When this paper was written, there wer 
approximately 150,000 to 200,000 industrial workers employed in the 
various Navy vards. This already exceeds the number of industrial 
workers in Navy yards during the first World War. There is also 
reason to believe that the military personnel of the Navy will also exceed 
that of the first World War. 

No emphasis need be placed on the extreme importance of control of 
venereal disease among naval industrial civilian personnel, as well as 
among naval forces. If a high rate of venereal disease exists, this will 
tend to cause wastage of such workers, as well as retard the construction 
program. 

The problems of venereal disease prevention confronting the Army 
and the Navy are chiefly administrative and fall into two divisions 

hose directly under military jurisdiction, and those under the jurisdic 

tion of the civil authorities, the United States Public Health Servic 
and the state and local health and police agencies, as well as voluntary 
organizations, headed by the American Social Hygiene Association 
By far the most pressing problems are presented in the second division, 
since the source of venereal infection of military personnel is in the 
civilian population. 

There is considerable variation in the incidence rate of gonorrhea 
in various naval ports. Twenty cities were involved in this study, the 
average rates per thousand of personnel varying from 106 for New 
Orleans to 11.6 for Annapolis, Md. San Francisco had the second 
highest rate, 60.3, and New York the eleventh, 28.1. These differences 
suggest considerable variation in the status of venereal disease hazards 
among the civilian populations of the different localities. 


60. Brown, E. W.: The Navy and Social Hygiene in National Defense, War 
Med. 1:511 (July) 1941 











860 ARCHIVES OF INTERNAL MEDICINE 


As to the control of venereal disease in the Navy, there is a fivefol 
program in force: 

(a) educational; (b) prophylactic; (c) disciplinary; (d) recreational 
and (e) medical. A sixth line of action falls under legal and protective activities 
for the reduction of prostitution and prevention of delinquency in areas adjacent 
to naval concentrations primarily under civil direction but with the cooperation of 


naval authorities. 


Each of these measures is discussed in some detail. 

\s to the sixth point in the program, the extreme importance of the 
agreement by the War and the Navy Department and other agencies 
for the control of venereal disease is recognized, and the Secretary of 
War and the Secretary of the Navy have asked the cooperation of the 
Surgeon General of the United States Public Health Service in devel- 
oping the best facilities possible for the control of venereal disease among 
civilians. Although the principles of venereal disease control had beet 
determined, the division of responsibility among these various units had 
not been definitely established. 

In July 1940 the Navy Department directed the naval medical officer 
to report all sources of venereal infection to the local health authorities 
The local and the state health agencies are reporting contacts of enlistec 
men with infected civilians to senior medical officers. Those procedures 
are of tremendous importance as aids in case finding. 

The task confronting the civilian authorities may be considered from 
two angles: first, the control of infection among prostitutes and, second, 
the reduction of prostitution. In spite of the fact that prostitution 
cannot be entirely eliminated, it can be controlled within certain limits. 
There are existing laws in most localities under which the state and 
municipal health and police authorities can place under arrest, quarantine 
or insist on treatment of prostitutes known to have or suspected of having 
a venereal disease. 

Two examples are given of what may be accomplished by the effective 
coordination of plans between the Army and the Public Health Service, 
on the one hand, and the local authorities with the aid of the American 
Social Hygiene Association, on the other. In the first instance during 
Army maneuvers in Minnesota 40,000 men were in a given area for six 
weeks. During this time there were only 6 infections with gonorrhea, or 
less than 1 per 6,000 men, and no cases of syphilis were reported. In the 
second instance a control program was applied to a concentration of 
troops in an area lying in two adjoining Southern states. There was 
the usual influx of prostitutes to the extramilitary zone, and the vene- 
real disease rate rose to about 62 per thousand. However, as a result 
of a coordinated program adopted, this rate was reduced by half within 
four months. 
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\ significant study of syphilis in the Navy has been made by 

ast." This study, documented by extensive statistical material, covers 
1 ten year period from 1929 to 1938, inclusive. Mast concludes: 

(1) The highest new admission rates for syphilis were found among the Forces 
ifloat, and Forces ashore stationed in foreign territory 

(2) The type of ship in relation to the size of the medical department has n 

earing on the syphilis rates. The location and activity (movement) have a direct 
relationship to the rate. 

(3) The admission rates for syphilis are highest where the economic and social 
standards are lowest; as local conditions approach those found in the United States 
the local rates tend to reach the United States level. 

(4) The level of intelligence and education required for an occupation is probably 
the most important single item influencing the rates for syphilis in the occupational 
groups. The greater the intelligence required, the lower the rate. (One exception 
is apprentice seamen who spend about six months of the first vear in the training 
station. ) 

(5) The effect of sex education is not conclusive 

(6) Measures for the control of syphilis should be augmented in the Forces 
afloat who are stationed in the Asiatic area, and among those who are constantly 
en route, such as the Naval Transportation Service. They should also be further 
strengthened where Forces are serving ashore in foreign countries. 

(7) Measures for the control of syphilis must be concentrated on the men whi 
have had several years of naval service, the highest rate being in the third enlist- 


ment period. 


Youngkin “* discusses the educational program of the Navy with 
respect to venereal disease on the basis of a questionnaire circulated 
among the crew of a naval vessel. A surprising lack of knowledge and 
distortion of fact was found, despite the fact that lectures on syphilis 
and its prophylaxis had been given. Youngkin believes the primary 
medium for an educational program should be the printed page, supple- 
mented by such additional types of instruction as discussion groups and 
motion pictures. 

Angwin * considers “station” prophylaxis objectionable because of 
the excessive time lag between venereal exposure and treatment. To 
provide early prophylaxis, the author recommends a readily portable 
packet containing condoms, soap and mild mercurous chloride ointment. 

Venereal Disease Control Officers in the Armed Services—During 
World War I it was demonstrated that the adequate control of venereal 
diseases required the employment by the armed forces of medical 

61. Mast, G. W.: Ten Year Study of Syphilis in the United States Navy (1929- 
1938 Inclusive), Thesis, Johns Hopkins University, 1942. 

62. Youngkin, C. K.: Venereal Disease Education in the Navy, U. S. Nav 
M. Bull. 39:535 (Oct.) 1941. 

63. Angwin, W. A.: Soap and Water as a Venereal Disease Prophylactic, 
Mil. Surgeon 90:439 (April) 1942 
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personnel who would devote full time to this work. Under this system 
the venereal disease rate in the Army during the first World War fell 
off noticeably instead of doubling, as in every previous conflict. 

The armed services during World War II have utilized this experi 


4 


ence and are now “* training medical officers with clinical and public 
health experience and assigning them as venereal disease control officers 
hese men will function within the Army and the Navy, maintaining 
liaison with governmental and civilian police and public health agencies 
which are likewise concerned. 

Proposed duties include improvement of the educational program, 
cooperation to provide adequate recreational facilities, maintenance of 
adequate facilities for prophylaxis, provision for the detection of cases 
of early disease, supervision of facilities for diagnosis and treatment of 
military personnel, close cooperation with other agencies and the coilec 
tion and analysis of morbidity data. 


SYPHILIS AND INDUSTRY 


The growing tendency of industry to promote mass serologic testing 
for syphilis and the injustices to emplovees which have at times resulted 
therefrom have been discussed editorially by Moore.*° 

In his opinion, 

It is most important that persons shall not be employed (a) who may transmit 
an infectious disease to others; (b) whose physical disabilities may create increased 
industrial hazard of injury to themselves or others; or (c) whose physical dis 
abilities may result, whether from injury or illness, in an increased actuarial risk 


of disability benefits, pensions, or death benefits. 


Because the United States Civil Service Commission is the largest 
employer in the nation, its policy toward applicants with syphilis has 
been watched closely by private industries. Since January 1939 the 
United States Public Health Service has cooperated with the Commis- 
sion to bring its policy into line with modern knowledge. Anderson 
reviews the achievements to date and the recommended objectives for 
the future. 

Brown “ points out that the importance of syphilis as a government 
industrial problem has been increased by the rapid expansion of industry 
engaged in war work. On July 1; 1941 the combined civil personnel 


64. Venereal Disease Control Officers, J. A. M. A. 118:824 (March 7) 1942. 
65. Moore, J. E.: Syphilis and Employment, editorial, Am. J. Syph., Gonor 
& Ven. Dis. 26:378 (March) 1942. 

66. Anderson, O. L..: The Policy of the United States Civil Service Commission 
Towards Applicants with Syphilis, Am. J. Syph., Gonor. & Ven. Dis. 26:265 
(May) 1942. 

67. Brown, E. W Protection of Workers in Government Defense Industries 
from Venereal Diseases, War Med. 2:246 (March) 1942. 
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der the control of the Army and the Navy was approximately 493,000 
he author indicates that venereal disease control measures applicabl 
the armed services must be modified to fit industrial needs. A pro 
osed program for syphilis control in naval government industry is 
utlined to include administrative approval by the Civil Service Con 
ission and the Navy, education both of executives and of laborers 
preemployment and reemployment serologic tests, disposition of infected 
workers in accord with modern knowledge, confidential records 
ind repression of prostitution. Brown believes that federal government 
industry should take the initiative in venereal disease control 
In the formulation of an industrial syphilis control program Gillick 
ind 
ompetent representatives both of the employer and of the employees, 


together with experienced medical consultants; (2) an educational 


Buxell** recommend (1) a policy-making group, consisting of 


campaign to precede the institution of the program; (3) voluntary 
participation by employees; (4) maintenance of confidential relations ; 
5) individualized decisions by competent specialized medical con 
sultants as to employment, continued employment and changes to less 
hazardous positions; (6) adequate examinations; (7) individualized 
treatment, to be given within industry only when adequate treatment 
cannot be obtained elsewhere, and (8) integration of the industrial 
program with the community's program 

Some information as to the present status of syphilis control in 
industry was obtained by McGrath,®* using the questionnaire method 
Of 175 industrial concerns questioned, 60 per cent include a serologic 
test in at least some of their medical examinations and only 4 per cent 
discharge infected employees. Twenty per cent retain their old workers 
when infection is found but refuse to hire new workers who are syph 
ilitic, and 73 per cent retain all employees with positive reactions and 
insist that they receive adequate treatment. Employees are not treated 
1 the majority of plants but are sent to private physicians. 


DRUGS 


Chlorarsen—This is a mixture of 3-amino-4-hydroxyphenyldi 
chlorarsine hydrochloride with sodium citrate, believed to be identical 
with mapharsen on solution and after intravenous injection. Tompsett 
and his co-workers * have studied the mixture in a series of animal 


68. Gillick, F. G., and Buxell, J.: A Syphilis Control Program for Industry 

ind Its Integration with the Community Program, Indust. Med. 10:548 (Dec.) 1941 
69. McGrath, E Coal Mine Health Meeting, J. Social Hyg. 27:441 (Dec.) 

1941 

70. Tompsett, R. R.; Downs, W. G.; McDermott, W., and Webster, B.: The 

Use of Chlorarsen in the Treatment of Syphilis, J. Pharmacol. & Exper. Therap 


73:412 (Dec.) 1941 
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experiments and subsequently in clinical use in 171 patients. The 
compound is considered by them to be safe and effective in the treatment 
of syphilis as judged by: 

(1) rapid production of darkfield negativity of early lesions; (2) prompt 
healing of early lesions; (3) effectiveness in producing seronegativity in ear! 
syphilis; (4) low percentage of relapses; (5) low incidence of abnormal spinal 
fluids in early syphilis; (6) absence of severe immediate reactions to its adminis 
tration and relatively low number of reactions in general. 


\lture and co-workers *' have also tested this mixture for toxicity 
and as a trypanocidal and a spirocheticidal agent in animals. When 
injected intraperitoneally in mice or intravenously in rats, chlorarsen 
was found to have a toxicity approximately the same as that of 
mapharsen. Its trypanocidal activity against Trypanosoma equiperdum 
in rats and its spirocheticid action, whether in vitro or in vivo in rabbits, 
were found to be at least as great as those of mapharsen. 

Oxiarsolan ( Arsenoxide Hydrochloride ).—Another arsenoxide com- 
parable to mapharsen (arsenoxide hydrochloride [oxiarsolan] ) has been 
developed at the Bacteriologic Institute of Chile. The chemical features 
of this drug have been described by Ceruti ** and its clinical applicability 
to massive dose arsenotherapy by Infante.** The therapeutic efficacy 
and the toxicity of this compound are similar to those of mapharsen. 

Colloid and Crystalloid Fractions of Arsenicals—Wright and 
Rodman ** have investigated the comparative distribution and retention 
of the whole drug and the crystalloid and the colloid fraction of arsphen- 
amine and neoarsphenamine in the tissues of the rat. At intervals after 
intravenous administration of the drugs the animals were killed and 
various tissues analyzed. The results indicate that the colloid fraction 
either of arsphenamine or of neoarsphenamine is long retained in the 
body, whereas the crystalloid fraction is rapidly eliminated. 

Experimental Study of Arsenical Compounds.—Having previously 
studied the effects on toxicity and spirochetocidal activity of the introduc- 
tion of simple substituent groups into phenylarsenoxide, Eagle and his 
co-workers ** now report the effect of multiple substituents. The effect 

71. Alture, W. E.; Rake, G.; Van Dyke, H. B., and Walker, H. A.: Experi- 
mental Studies on the Value of Chlorarsen as an Antisyphilitic, J. Bact. 43:645 
(May) 1942. 

72. Ceruti, L.: Aspectos quimicos de los arsenicales organicos, Rev. méd. de 
Chile 69:724 (Nov.) 1941. 

73. Infante, L.: El arsendéxido en clinica, Rev. méd. de Chile 69:729 ( Nov.) 
1941, 

74. Wright, H. H., and Rodman, F. B.: Comparative Distribution and Retention 
of Crystalloid and Colloid Fraction of Arsphenamine and Neoarsphenamine, Proc. 
Soc. Exper. Biol. & Med. 49:229 (Feb.) 1942. 

75. Eagle, H.; Hogan, R. B.; Doak, G. O., and Steiman, H. G.: The Effect 
of Multiple Substituents on the Toxicity and Treponemicidal Activity of Phenyl- 
arsenoxide, J. Pharmacol. & Exper. Therap. 74:210 (Feb.) 1942. 
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) potential therapeutic utility (rate of spirocheticidal activity in vitro: 
use toxicity) could not regularly be anticipated from the effect of the 
roups acting singly. In general, except for certain of the aminophenols 
ombinations of two or three groups were no more favorable, and often 
vere distinctly less favorable, than the best one of the constituent 
vroups. 

In a survey preliminary to further studies with arsenicals used in 
syphilotherapy, du Pont, Ariel and Warren ** have determined the dis- 
tribution of arsenic in the bodies of normal rabbits, using radioactive 
irsenic as a tracer, or tag, for a simple arsenic salt, sodium dihydrogen 
arsenate (NaH,AsQO,). The authors summarize their experience as 
follows: 

1. The distribution of radioactive arsenic when injected intravenously as sodium 
irsenate in subtoxic doses is relatively nonuniform. 

2. The rapid excretion by the urine seems to be independent of the period of 
highest concentration in the kidney. 

3. Both concentration and total content are high in liver, kidney, and lungs 
during the first three hours after injection, after which the values in these organs 
rapidly fall off. 

4. While the concentration is relatively low in muscle, bone, and skin, the total 
content is relatively high; thus these organs are the main storage sites in the body. 

5. The concentrations in spleen, bone marrow, stomach, and intestinal walls reach 
iairly high levels but the duration of these high levels is relatively short. 

6. The cancellous bone does not seem to fix arsenic after a single, subtoxic dos« 
any more permanently than does any other tissue. 

7. At the dosage level used (2 mg. total) there is very little radioactive arsenic 
detectable in any organ after one week. 

8. Tumor takes up arsenic in a significant concentration and loses it by the 
fourth day. Tumor destroyed by roentgen radiation seems to take up little of 


the arsenic in the few cases studied. 


This novel method of determining the distribution and concentration 
of arsenic in tissues and body fluids gives promise of significant advances 
to knowledge of arsenotherapy. 

Bismuth Ethyl Camphorate-——Alexander and Schoch™ report the 
results of treating 26 patients with early syphilis with bismuth ethyl 
camphorate. This preparation is a liposoluble bismuth salt of ethyl 
camphoric acid, having 23.47 per cent bismuth, or 40 mg. of elemental 
bismuth per cubic centimeter. Only patients with primary or secondary 
syphilis with spirochetes demonstrable by dark field examination were 


76. du Pont, O.; Ariel, I, and Warren, S. L.: The Distribution of Radioactive 
Arsenic in the Normal and Tumor-Bearing (Brown-Pearce) Rabbit, Am. J. Syph., 
Gonor. & Ven. Dis. 26:96 (Jan.) 1942. 

77. Alexander, L. J., and Schoch, A. G.: Bismuth Ethyl Camphorate: Its Use 


in Twenty-Six Cases of Early Syphilis, Arch. Dermat. & Syph. 45:876 (May) 1942 
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chosen for these studies. Each patient was given 2 cc. of bismuth etl 


camphorate intramuscularly at seven day intervals. The authors belie 

on the bases of disappearance of surface spirochetes, healing of lesio1 

and serologic response that bismuth ethyl camphorate given in_ th 

dosage is a valuable adjunct to the arsphenamines in the treatment 
of syphilis. 

Sobisminol.—Batchelor, Murrell and Thomson ** report a_ limit 
experience with the oral use of sobisminol mass. They believe th 
sobisminol mass can and should have a place in the treatment of thosé 
persons who cannot attend regularly for injection therapy—e. g., seame: 
and those patients who are intolerant of arsenic and in whom for a1 
reason injection therapy is contraindicated. With their suggestion that 
the drug is also indicated in patients “who show persistently positive 
serological tests in spite of long continued parenteral treatment,’ few 
physicians in this country would agree. 

The successful oral use of sobisminol mass in the treatment of syphilis 
has stimulated the development of closely related bismuth complexes as 
possible substitutes. .\ report by Van Winkle and Hanzlik * gives th 
results of a study on the gastrointestinal absorption and the toxicity of 
new compound prepared from the same ingredients which enter into the 
composition of sobisminol mass. This compound was prepared by Miller, 
whose original objective was to determine the chemical nature of sobis- 
minol mass. He was unable to isolate any pure products from the 
reaction between sodium bismuthate and triisopropanolamine in prop- 
viene glycol. He therefore carried out a reaction between sodium 
bismuthate and triisopropanolamine in xylene instead of in propylene 
glycol and was able to obtain a definite chemical compound, which has 
been named sodium bismuthyltriisopropanolamine. This same com- 
pound was produced when bismuth hydroxide was used instead of the 
bismuthate. The compound prepared with the hydroxide has been used 
in the present experiments. 

So far as the possible use of this drug for the treatment of syphilis 
was concerned, the results were disappointing, The drug was introduced 
into ligated loops of the small intestines of laparotomized cats, and evi 
dence of absorption was determined by a positive reaction for bismuth 
in the urine. As a control, sobisminol solution was introduced into the 
ligated loops of the same cats after the completion of the test with the 
new drug. After the introduction into the small intestine of 60 and 


78. Batchelor, R. C. L.; Murrell, M., and Thomson, G. M.: Oral Medication 
Sobisminol in Treatment of Syphilis, Brit. M. J. 2:541 (Oct.) 1941. 

79. Van Winkle, W., Jr., and Hanzlik, P. J.: A New Bismuth Compound 
Identical in Chemical Origin with Sobisminol Mass, Arch. Dermat. & Syph. 45: 
478 (March) 1942. 
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() mg., respectively, of the new bismuth preparation, no bismuth could 
letected in the urine. However, after the introduction of 60 mg. oi 
bisminol solution, bismuth was readily demonstrated in the urine 


nce the drug was not absorbed, it was nontoxic to white rats 







































Absorption of Compounds Containing Bismuth.—Sproull and 
ehman *" have studied the factors influencing the absorption of water 
soluble compounds containing bismuth from muscle and from the intes 
tinal mucosa. (The influence of such factors as Py, apparent bismuth 
n concentration [stability toward chemical reagents] and salt con 
entration was investigated.) The rate of intramuscular absorption at 
omparable hydrogen ion concentrations was found to be a function 
| the chemical stability. The order of absorption, beginning with the 
most rapidly absorbed compound, was thio-bismol, sodium bismuth 
triglycollamate, sodium bismuth cevitamate, sodium bismuth citrate, 
potassium bismuth saccharate, bismuth and potassium tartrate with 
sucrose and bismuth and potassium tartrate alone \ change in py 
away from the physiologic level was found to cause a small but significant 
decrease in the absorption rate of sodium bismuth triglycollamate, but 
there was no significant change in the absorption rate of potassium and 
bismuth tartrate. Absorption after oral administration was also found 
to be a function of the chemical stability, but the relation was less pro 
nounced and was modified in individual animals. 


Distribution and Storage of Compounds Containing Bismuth 


Brown and Kolmer *! have determined the distribution and the storage 
of bismuth in normal rabbits following the oral administration of 
sobisminol solution and water-soluble bismuth and potassium tartrate, 
controlling and comparing their results with intramuscular injections 
of both compounds in the same total dose in terms of elemental bismuth 
lhey found that the urinary execretion of bismuth after oral admin 
istration of sobisminol solution was similar to that after its intramuscular 
injection, whereas with bismuth and potassium tartrate excretion was 
greater after intramuscular injection. The storage of bismuth after oral 
administration was similar to that after intramuscular injection. To 
obtain approximately equal bismuth storage in the tissues about thirty 
five times as much bismuth had to be given orally as by intramuscular 


injection. 


80. Sproull, R. C., and Lehman, R. A \ Study of Certain Factors Influencing 
the Absorption of Water Soluble Bismuth Compounds, Am. J. Syph., Gonor. & 
Ven. Dis. 26:166 (March) 1942. 

81. Brown, H., and Kolmer, J. A.: Bismuth Excretion and Storage in Rabbits 
\fter the Oral and Intramuscular Administration of Sobisminol Solution and 
Water-Soluble Potassium Bismuth Tartrate, Am. J. Svph., Gonor. & Ven. Dis 
26:159 (March) 1942. 
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Toxicity of Compounds Containing Bismuth Administered Intra 
venously.—Sollmann and Seifter *? report pharmacologic studies on thre 
water-soluble compounds containing bismuth administered intravenous! 
to experimental animals in which they compare the toxicity and th 
distribution of bismuth following acute injection with the results of sloy 
injection by intravenous drip. The toxicity of sodium bismuth citrat 
and of sobisminol solution injected slowly was about half that following 
acute injection, but this was not noted with the more unstable thio 
bismol. In rabbits the fatal dose by intramuscular injection was fiv 
to ten times higher than that given by slow intravenous injection. 

In dogs the maximal concentration of bismuth in the blood following 
rapid injection was about four times that following intravenous drip 
but by the end of two hours the concentration was similar with both 
methods. The product of average concentration and total time was about 
one-fifth higher with rapid, than with gradual, injection of a given dose 
The concentration of bismuth in organs varied directly with the dose and 
inversely with the time elapsed since the injection, but the nature of th 
compound containing bismuth and the speed of injection had no signifi 
cant bearing. 

Localisation of Bismuth in the Kidney.—Kroll and his co-workers * 
have demonstrated that the kidney of the normal rabbit does not 
accumulate amounts of thio-bismol sufficient for its roentgen visualiza 
tion. On the other hand, in rabbits with preexisting renal damage 
injected thio-bismol could be demonstrated in the kidneys as radiopaque 
shadows in roentgenograms. The authors warn against the use of thio- 
bismol or similar compounds in the presence of damaged kidneys and 
draw attention to the possibility of demonstrating such damage roentgen- 
ographically after administration of a compound containing bismuth. 


Bismuth Transfer into Fetal Circulation—Thompson, Steadman 


* using spectrochemical methods, have shown that 


and Pommerenke,* 
after oral administration of sobisminol mass there is a prompt appearance 
of bismuth in the maternal and the fetal blood and in the placenta and the 
umbilical cord. On the basis of the rapid transfer of bismuth to the fetal 
circulation after treatment with sobisminol mass, the authors consider 


this drug worthy of use in antepartum syphilotherapy. 


82. Sollmann, T., and Seifter, J.: Intravenous Injections of Soluble Bismuth 
Compounds: Their Toxicity, and Their Sojourn in the Blood and Organs, J. Phar- 
macol. & Exper. Therap. 74:134 (Feb.) 1942. 

83. Kroll, H.; Arens, R. A.; Mesirow, S.; Strauss, S. F., and Necheles, H.: 
Localization of Bismuth in the Kidney, Surgery 11:810 (May) 1942. 

84. Thompson, H. E.; Steadman, L. T., and Pommerenke, W. T.: The 
Transfer of Bismuth into the Fetal Circulation After Maternal Administration of 
Sobisminol, Am. J. Syph., Gonor. & Ven. Dis. 25:725 (Nov.) 1941. 
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TREATMENT 
As cleverly phrased by Osmond,” 


The treatment of syphilis resolves itself essentially into two parts, that of earl) 
philis and that of late syphilis. . . . Early syphilis calls for a violent frontal 
ttack, late syphilis for steady siege methods; the object of the former is to deal 
e spirochaete a knock-out blow; that of the latter to maintain the patient's 


esistance and prevent the invader from doing further damage. 





Somewhat inconsistently, he expresses a preference for the “concurrent 
intermittent” form of therapy, in which an arsenical and a compound 
containing bismuth are given at the same time in courses of ten weekly 
injections of each, the courses being separated by rest intervals of a 
few weeks—not the most “violent frontal attack” conceivable. 

Marin “ outlines the clinical course and therapy of early syphilis 
Impressed by the number of patients who fail to complete routine 
treatment and by the results of massive dose arsenotherapy, the author 
recommends concentrated therapy combining weekly injections of neo- 
arsphenamine and a compound containing bismuth for the first five 
months, followed by alternate courses of these drugs for one year after 
seronegativity is attained. The number of toxic reactions to this form 
of treatment compared favorably with the number occurring with the 
usual alternating therapy and were notably fewer than those occurring 
with the intravenous drip method. A five year period of surveillance 
following completion of treatment was considered adequate. 

Midina ** lists the causes of treatment resistance to antisyphilitic 
agents as reduced pharmacologic activity of the preparation, abnormal 
constitutional reaction of the host and strain variation in the spirochete. 
Of the three hypotheses, Midina considers the last to be most impor- 
tant, basing his conclusion on observations of treatment-resistant infec- 


tions in marital partners. 


UNTOWARD EFFECTS OF TREATMENT 
Mortality Data——Further data regarding the incidence of toxic 
reactions to arsenicals have been compiled by Stephenson, Chambers 
and Anderson.** For the past sixteen years medical officers of the 


5. Osmond, T. E.: The Modern Treatment of Syphilis, Practitioner 148:257 
(May) 1942. 

86. Marin, A.: Traitement de la syphilis récente, Union méd. du Canada 71: 
342 (April) 1942; The Treatment of Early Syphilis, Canad. M. A. J. 46:334 
(April) 1942. 

87. Midina, A.: Sur la résistance pharmacologique de la syphilis, Minerva 
med. 2:540 (Dec. 8) 1940; Praxis 31:12 (Jan.) 1942. 

88. Stephenson, C. S.; Chambers, W. M., and Anderson, L. T.: Toxic Effects 
of Arsenical Compounds as Administered in the United States Navy in 1940, U. S. 
Nav. M. Bull. 39:605 (Oct.) 1941; Toxic Effects of Arsenical Compounds as 
Employed in the Treatment of Disease in the United States Navy, 1940, ibid. 40: 
215 (Jan.) 1942. 


22 





870 ARCHIVES OF INTERNAL MEDICINE 


Navy have been required to submit reports of the number of dos 
of arsenicals administered and the reactions therefrom. In this perio: 
1,686,000 injections of various arsenicals have been given, with 51 fat: 
reactions, a ratio of 1 death to every 33,072 injections. Fifty of th 
51 deaths were due to neoarsphenamine and 1 to arsphenamine. Twi 
hundred and three thousand, one hundred injections of mapharse: 
have been given without fatality. Of 859 reactions recorded, 352 wer 
ascribed to vasomotor phenomena and 326 to arsenical dermatitis. 

In an extensive and timely review of fatal reactions to antisyphilitic 
treatment Hahn ** reviews the literature and analyzes deaths due to 
treatment occurring at the Johns Hopkins Hospital. Hahn summarizes 
his study as follows: 


1. The only long-term modern statistics concerning the mortality rate of anti 
syphilitic treatment are those of the United States Navy. Reliable data on the 
incidence of hemorrhagic encephalitis are not available. 

2. During a twenty-seven-year period, there have been 22 deaths directly attribu 
table to trivalent arsenicals administered in the Syphilis Clinic of the Johns Hopkins 
Hospital. The mortality rate was one in 1,250 treated patients, with one deat! 
to each 12,000 injections. During a sixteen-year period, there has been 1 deatl 
directly attributable to bismuth among 19,550 patients given 175,000 injections. There 
have been no fatalities from 17,000 injections of tryparsamide. In the three-year 
period 1937 to 1940, 4,800 patients have been given 64,000 injections of a trivalent 
arsenical without a fatality. The majority of these have been treated witl 
mapharsen. 

3. The mortality rate was three times as great for the negro as for the white 
patients, and twice as great for females as for males. The more frequent occurrenc: 
of acute yellow atrophy among women entirely accounted for the sex difference. 

4. The mortality rate among approximately 4,000 women treated during preg 
nancy was essentially the same as the mortality rate among approximately 9,200 
women treated when not pregnant. That the pregnant woman does not represent 
an increased risk is further borne out by the fact that among a total of 45 fatal 
reactions to trivalent arsenicals, 25 occurred in women, of whom only 4 were preg- 
nant or post partum, 

5. The mortality rate among patients with early syphilis was 1 to 2,800 treated 
patients. This low death rate is probably attributable to their relative youth and 
freedom from concomitant disease, rather than to the stage of their syphilis. This 
interpretation seems most likely since 60 per cent of a total of 45 fatal reactions 
occurred in patients over 30 years of age, and 50 per cent in patients subjected t 
the additional strain of concomitant organic disease or toxic factors. 

6. Hemorrhagic encephalitis occurred only twice among 27,400 patients given 
270,000 injections of trivalent arsenicals in the Syphilis Clinic of the Johns Hopkins 
Hospital. Only one of these two reactions was fatal. An additional fatality resulted 
from treatment administered elsewhere. Thus, of the total of 45 fatal reactions, 


only 2 are attributable to hemorrhagic encephalitis. 


89. Hahn, R. D Antisyphilitic Treatment: Mortality Studies; a Clinical, 
Statistical and Pathologic Analysis of Forty-Seven Fatal Reactions, Am. J. Syph., 
Gonor. & Ven. Dis. 25:659 (Nov.) 1941. 
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\cute yellow atrophy of the liver was the most frequent cause of deat! 


inting for nearly 50 per cent of the fatalities. The case incidence was one 


2.300 treated patients; the injection incidence, one in 22,500 trivalent arsenical 


ctions. Acute yellow atrophy occurred 20 times over a seventeen-year period 
teen of the 20 patients were women, of whom 4 were pregnant or post partum 
) at least 8 additional 


her conditions conducive to liver damage were present it 
the 


tients. The hepatic necrosis must, however, be attributed primarily to 
senicals, perhaps conditioned by a diet deficient especially in the vitamin B-complex 
8. Fatal reactions due to dermatitis or blood dyscrasias were next in order of 
requency. The remainder of the deaths, more than one-sixth of the total, were 
ie to a miscellaneous group of immediate, as contrasted with delayed, arsenical 


actions. One of these occurred as a result of multiple fat embolism consequent 


n an intramuscular injection of bismarsen 
9. Arsphenamine was responsible for 50 per cent of the fatalities. One deat! 


aplastic anemia, was due to mapharsen. Excessive dosage was a contributing 


factor in only one patient, a child. 
10. Fatal reactions, with the exception of the blood dyscrasias, tend to occur 


relatively early in the course of treatment, after 10 or less injections 


11. It is estimated that of the entire group of 45 arsenical reactions almost one 
ialf might have been prevented by careful consideration of the patient's general 
physical condition and appropriate modification of therapy, avoidance of technical 
errors, and prompt cessation of treatment when signs of major intolerance appeared 
By this latter precaution, nearly all deaths due to blood dyscrasias could have 
been prevented. 

The most frequent anatomic findings 


Multiple 


12. Autopsy data are presented in 35 cases 
were hepatic necrosis, dermatitis, and hypoplasia of the bone marrow. 
hemorrhages were a frequent finding but occurred always in association with acut« 
yellow atrophy, blood dyscrasias, or fat embolism, conditions in which, irrespective 
f etiology, such hemorrhages are common. 

13. The mortality rate of routine therapy administered to patients of all ages 
and degrees of debility is less than one-third that of massive dose arsenotherap 
administered to a selected group of young adults with early syphilis. The mortality 
rate for a similarly selected group under routine therapy is less than one-seventh 
Further, the case incidence of hemorrhagic encephalitis 


that of massive dose therapy. 
seventy times that of routine therapy 


with massive dose arsenotherapy is sixty to 
Keddie °° summarize the literature on the toxic effects 
12,000,000 ampules have been 


Levin and 
of mapharsen, noting that although 
manufactured, only 6 fatalities have been reported. The deaths were 
reported as due to renal damage in 2 cases, hemorrhagic encephalitis 
in 1 case, aplastic anemia in 2 cases and acute agranulocytosis in | 
case. About 85 per cent of the patients who have mild or moderate 
cutaneous reactions to the arsphenamines can tolerate mapharsen, but 
those who have true exfoliative dermatitis almost always react simi- 


90. Levin, E. A., and Keddie, F.: Toxic Effects Following the Use of 
Mapharsen: A Review of the Literature Since 1935, J. A. M. A. 118:368 (Jan. 31) 


1942. 
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larly to mapharsen. Of patients who have severe gastrointestinal rea 
tions to the arsphenamines, about 90 per cent tolerate mapharsen 

therapeutic doses. No true nitritoid reactions have been reported, no: 
have there been any reported fatalities from exfoliative dermatitis 
Toxicoderma was noted in about 1.5 per cent of 13,769 patients, wl 

had received 240,811 injections of mapharsen. The incidence of exfo 
liative dermatitis in this group was 0.11 per cent. No reaction of this 
type was fatal. Seven patients with thrombopenic purpura and 2 
patients with granulocytopenia from neoarsphenamine were able t 
tolerate mapharsen. 

Arsenical Sensitivity and Ascorbic Acid.—Abt*' points out that 
when solutions of neoarsphenamine or mapharsen are left in contact 
with and without the addition of ascorbic acid to the neoarsphenamin 
these oxidation products can be prevented from forming for at least 
forty-eight hours when 1 part of ascorbic acid is added to 3 parts of 
neoarsphenamine. Mapharsen may be protected in the same manner 
He compares the cutaneous reactions to neoarsphenamine patch tests. 
with and without the addition of ascorbic acid to the neoarsphenamin: 
solution. One hundred and fifteen patients were subjected to sucl 
patch tests; all but 18 of them previously had shown intolerance to 
arsenicals. The cutaneous reaction was negative in 74 patients, posi 
tive in 38 and doubtful in 3. Protection afforded the skin against the 
arsenical by the local application of ascorbic acid is demonstrated by 
the fact that of the 38 positive reactors to neoarsphenamine, 32 had 
negative cutaneous reactions when ascorbic acid was added to the 
neoarsphenamine. 

Plasma levels of ascorbic acid were determined in 110 patients at the 
time patch tests were performed. The plasma level does not exert any 
influence on the outcome of the patch test. Patients given additional 
amounts of ascorbic acid continue to have positive patch reactions 
The author believes this is due to the fact that the small area of skin 
covered by the patch receives a limited amount of ascorbic acid from 
the circulating blood, in spite of the fact that the plasma level may 
be high. 

The author believes that the majority of hypersensitive patients 
whose local cutaneous reaction to neoarsphenamine is fully prevented 
by ascorbic acid should be able to tolerate intravenous therapeutic 
doses of neoarsphenamine if the ascorbic acid in the circulating blood 
is maintained at a high level. 

91. Abt, A. F. The Human Skin as an Indicator of the Detoxifying Actior 
f Vitamin C (Ascorbic Acid) in Reactions Due to Arsenicals Used in Anti 
syphilitic Therapy, U. S. Nav. M. Bull. 40:291 (April) 1942. 
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Delp and Weber *? made vitamin C determinations on the plasma 
106 syphilitic patients prior to antisyphilitic therapy. The values 
inged from less than 0.10 to 1.4 mg. per hundred cubic centimeters 
blood. Fifty per cent of the group had a vitamin C level below 





4 mg. per hundred cubic centimeters. The patients were then started 
n antisyphilitic treatment either with neoarsphenamine or with a com 
ound containing bismuth, and no change was noted in vitamin C ievels 
hecause of this therapy. 

Five patients with arsenical dermatitis were also studied, in all of 
whom low vitamin C levels were observed. The authors point out that 
though patients in whom sensitivity develops have low vitamin (¢ 
levels, a low level does not necessarily foretell arsenical dermatitis. 
The results obtained from treating patients with arsenical dermatitis 
hy means of ascorbic acid were sufficiently favorable to warrant further 
employment and study of ascorbic acid therapy. 

Cutaneous Hypersensitiveness to  Arsenicals in Experimental 
Animals.—Experiments by Frei** indicate that among guinea pigs 
sensitized with old arsphenamine, cutaneous hypersensitiveness, as 
demonstrated by intracutaneous testing, is not directed toward arsenic, 
toward the organic portion of arsphenamines or exclusively toward 
arsphenamines, but in varying degree toward aromatic arsenicals in 
general, including mapharsen, an arsine oxide and three pentavalent 
preparations, atoxyl, tryparsamide and sodium p-hydroxyphenylarsonate 
\ny direct relation to clinical practice is disclaimed. 

Cormia,** also working with guinea pigs, was unable to produce 
either epidermal sensitivity or anaphylaxis with mapharsen. Neutralized 
arsphenamine readily produced cutaneous sensitization but not anaphy- 
laxis, whereas a mixture of neutralized arsphenamine and homologous 
serum failed to produce cutaneous sensitization but did produce 
anaphylaxis. In these experiments it was thus possible to seperate 
cutaneous and anaphylactoid reactivity by the use of a simple sensi 
tizing antigen, on the one hand, and a conjugate arsphenemine antigen, 
on the other. 

Drug Sensitivity and the Meteorologic Environment.—Petersen,” 
continuing his studies on the effect of the weather on disease, believes 


92. Delp, M. H., and Weber, C. J.:  Arsenical Sensitivity and Vitamin C, Ann 
Int. Med. 15:890 (Nov.) 1941. 


93. Frei, W.: Investigations on the Chemical Specificity of Skin Hypersensi 
tiveness of Guinea Pigs to Old Arsphenamine, J. Invest. Dermat. 5:29 (Feb.) 1942 
94. Cormia, F. E.: Cutaneous Sensitization to Arsphenamine: Attempts to 


Induce an Anaphylactic State with Different Arsphenamines; Its Production with a 
Conjugate Arsphenamine Antigen, and the Incidental Relation Between Anaphylacti: 
and Cutaneous Hypersensitivity, Arch. Dermat. & Syph. 43:103 (Jan.) 1941. 

95. Petersen, W. F.: Drug Sensitivity and the Meteorologic Environment, 
Internat. Clin. 1:255 (March) 1942. 
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that neoarsphenamine should be used with particular care during tims 
when the meteorologic environment is unusually disturbed, whe 
seasonal effects are more pronounced and during periods of undue cok 

Observations of Nedzel “* also seem to indicate a seasonal incidenc 
of toxic reactions to neoarsphenamine. In winter neoarsphenamine wa 
somewhat more toxic for rabbits and for white rats in comparison wit 
the same dose given under similar conditions in the autumn. A greate: 
percentage of animals died on days when the temperature was lov 
and the barometric pressure high; also when the temperature was 
unusually high and the barometric pressure falling abruptly. Ther« 
was greater damage to the liver among the surviving rabbits in winte: 
than in autumn. 

Untoward Effects of Bismuth Therapy.—Severe ulcerative stoma 
titis and nephrosis each have been frequently observed and separately 
reported as a toxic effect of the use of bismuth in syphilotherap) 
The simultaneous occurrence of these complications is reported by 
Peters *? in a series of 6 patients observed in the Syphilis Clinic of 
the Johns Hopkins Hospital. Seeking to explain the cause of thes 
reactions Peters points out the similarity between the pharmacologic 
and the toxic behavior of bismuth and of lead. As with the latte: 
heavy metal, bismuth may be mobilized and liberated from tissue 
storage depots during acidosis. In the 5 patients on whom the test 
was performed, the carbon dioxide-combining power of the blood was 
found to be lowered. The suggestion is made that bismuth be adminis 
tered with caution to patients who are prone to acidosis. 

Having had twelve months’ experience in the tropics under wat 
conditions, Wells and Sewell ** report that during the hot season 
patients receiving both neoarsphenamine and a compound containing 
bismuth are especially prone to albuminuria and microscopic hematuria, 
without, however, other evidence of impaired renal function. It is 
believed that with excessive concentration of the urine the excretio1 
of heavy metals by the kidneys may result in a toxic concentration in 
the convoluted tubules. 

96. Nedzel, A. J.: (a) Daily Variations in the Toxicity of Neoarsphenamin« 
in Rabbits, J. Lab. & Clin. Med. 27:715 (March) 1942; (b) Daily Variations ir 
the Toxicity of Neoarsphenamine in White Rats, ibid. 27:719 (March) 1942: 
(c) Seasonal Injuries of Liver and Kidneys Due to Neoarsphenamine, Am. J. Syph 
Gonor. & Ven. Dis. 26:209 (March) 1942. 


97. Peters, E. E.: Bismuth Stomatitis and Albuminuria, Am. J. Syph., Gonor 
& Ven. Dis. 26:84 (Jan.) 1942. 
98. Wells, H. G., and Sewell, S. A.: | Albuminuria in the Treatment of Syphilis 


in the Tropics, J. Roy. Nav. M. Serv. 4:389 (Oct.) 1941. 
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EARLY SYPHILIS 

Infectious Relapse.—Stressing the public health aspects of infectious 

lapse in syphilis and the difficulties in detecting the lesions of relapse, 
Kern ® discusses 80 cases from the files of the Vanderbilt University 
Hospital Clinic, concluding : 

1. Relapse occurs most frequently in patients whose treatment is begun in the 
primary stage of infection, slightly less frequently when treatment is begun in 
the secondary stage, and extremely intrequently when it is begun in the latent stage 

2. Two-thirds of the patients developing mucocutaneous relapse have lesions at 
sites which are particularly favorable for transmission of infection. 

3. Relapse is characterized by paucity of lesions. The latter are usually papular 
r annular in type. 

4. Serologic tests for syphilis are positive in practically 100 per cent of relapse 
cases, , 

5. Eighty per cent of recurrent lesions (relapse) develop in the first two years 
of infection if treatment is suboptional. If optimal treatment is given, relapse may 
be delayed beyond the usual time. Two-thirds of the cases of relapse occur within 
one year after treatment ceases. 

6. As a rule, the frequency of relapse decreases as the number of arsenical 
injections increases. . . 

7. The accepted standard of adequate treatment will not prevent infectious relapse 
in all cases. 

Ossecous Lesions.—Reynolds and Wasserman '*’ have been able to 
find in the available literature 15 cases of destructive bone lesions asso- 
ciated with early syphilis and report 15 of their own cases of a similar 
condition. Their cases were encountered among some 10,000 instances 
of early syphilis observed in the Syphilis Division of the Medical Clinic 
and the wards of the Johns Hopkins Hospital from 1919 to 1940. 
Included are examples of osteitis, osteomyelitis and osteoperiostitis. 

The bones of the skull are most frequently affected; the frontal, 
the parietal and the nasopalatine bones are especially vulnerable. The 
sternoclavicular region ranks next. The long bones are not as com- 
monly involved. 

The cardinal symptoms of destructive bone lesions are pain and 
localized tumefaction. The pain varies markedly in intensity, its severity 
being dependent on the degree of associated periostitis, and is usually 
worse at night. Lesions were at times completely asymptomatic and 
were discovered only when the finding of one lesion prompted a roent- 
gen study of other portions of the skeleton. 


99. Kern, J. C.: Infectious Relapse in Syphilis, Northwest Med. 40:328 (Sept.) 
1941. 

100. Reynolds, F. W., and Wassermann, H.: Destructvie Osseous Lesions 
in Early Syphilis, Arch. Int. Med. 69:263 (Feb.) 1942. 
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The onset of symptoms may precede or follow the seconda: 
eruption. There is no correlation between the type of secondary eruy 
tion and the presence of bone lesions. The most frequently associate 
condition is arthritis, which usually involves several joints. Occasior 
ally, the patient is ill with fever, anemia, weakness, loss of weight and 
other evidences of toxemia. 

In the authors’ series the patients in all but 2 of the 15 cases 
responded favorably to routine antisyphilitic treatment. These 2 patients 
with treatment-resistant precocious malignant tertiarism, did respond 
to malaria therapy. 

The lesions in the skull are characteristic, consisting of irregular] 
circular areas of decreased density having a moth-eaten appearance 
Elsewhere, the bony changes are less diagnostic, although involvement 
about the sternoclavicular joint is suggestive. The thinner and mort 
porous bones of the skull are the ones commonly affected, and it was 
noted that lesions posterior to the lambdoidal suture are rare. Soft 
tissue swelling or wavy periosteal markings parallel to the surface oi 
the bone are indicative of concomitant periostitis. 

Gastric Lesions.—Reynolds **' has reviewed the literature pertaining 
to the gastric lesions of early syphilis. Patients with early syphilis not 
infrequently have complaints referable to the gastrointestinal tract, and 
several observers have noted hypochlorhydria. A limited number of 
gastroscopic and postmortem studies are available. Histopathologi 
reports must be interpreted with considerable reserve because of rapid 
postmortem autolysis. In summary, the author concludes that two 
types of gastric lesion may be associated with early syphilis: (1) a 
superficial gastritis, a not uncommon lesion of little clinical significance, 
most readily demonstrated by gastroscopic examination, and (2) an 
interstitial infiltration of the submucosa and the muscularis of the 
stomach, with thickening of the wall, and stenosis of the lumen, a rare 
example of “precocious tertiarism.” 

Uveitis —Because the significance attributed to the various systemic 
infections and diseases believed to cause endogenous uveitis varies enor- 
mously in different clinics, in different localities and in succeeding 
decades, Guyton and Woods ** have analyzed 562 cases, all of which 
have been thoroughly studied. In all cases the patients were admitted 
to the wards of the Wilmer Ophthalmological Institute of the Johns 
Hopkins Hospital between Nov. 1, 1925 and July 1, 1939. No patients 

101. Reynolds, F. W.: Gastric Lesions Associated with Early Syphilis, Am. J 
Syph., Gonor. & Ven. Dis. 26:218 (March) 1942. 

102. Guyton, J. S., and Woods, A. C.: Etiology of Uveitis: A Clinical Study of 
Five Hundred and Sixty-Two Cases, Arch. Ophth. 26:983 (Dec.) 1941. 
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umined in the outpatient departments or in private offices of the 
stitute were included in this study. 

rhe authors divided their cases into two groups. The first con 
sted of 244 cases in which the sum total of available evidence pointed 
learly to some definite etiologic factor. The second and larger group 
msisted of the remaining 318 cases in which the evidence was con- 


idered either too scanty or too inconclusive to permit more than a 


s 


tentative diagnosis of the cause of the uveitis. 

They found the most common cause of uveitis to be tuberculosis, 
49.7 per cent of the entire group; syphilis was responsible in 10.5 per 
cent and gonorrhea in 4.6 per cent. Other diseases causing uveitis are 


recorded in tabular form for both groups of cases. 


FEVER THERAPY OF EARLY SYPHILIS 

Boak and her co-workers *** report a study of the effect of a single 
prolonged period of artificial fever (nine to fifteen hours at 41.0 to 
41.5 C.) on 8 patients with primary and with secondary syphilis. 
\rtificial fever of this magnitude, administered by the radiant energy 
method, resulted in prompt resolution of the early lesions in all cases, but 
mucocutaneous relapse developed within four months in 4 of the 5 
patients who subsequently received no chemotherapy. The fifth patient 
continued to have a positive serologic reaction for syphilis but had no 
obvious infectious relapse. 

Experimentally in rabbits Boak, Carpenter and Warren *** have 
found that syphilis can be cured by a mode of therapy combining a 
subcurative dose of neoarsphenamine (10 mg. per kilogram of body 
weight) with subcurative artificial fever (three or four hours at 41.5 C.) 
When the drug was given immediately before a fever treatment, 100 
per cent of the animals were cured, but when it was given at the termi 
nation of the fever, only 75 per cent recovered. The authors attribute 
the higher percentage of cures obtained when the neoarsphenamine 
was given before the fever either to a more widespread distribution 
of the drug resulting from an increased vascular response or to an 
increase in its spirocheticidal action as a result of the elevation in body 


temperature. 





103. Boak, R. A.; Carpenter, C. M.; Jones, N.; Kampmeier, R. H.; McCann, 
W. S.; Warren, S. L., and Williams, J. R., Jr.: The Inadequacy of a Single Pro- 
longed Fever for the Treatment of Early Acute Syphilis, Am. J. Syph., Gonor. & 
Ven, Dis. 26:291 (May) 1942. 

104. Boak, R. A.; Carpenter, C. M., and Warren, S. L.: The Concurrent Treat- 
ment with Fever and Neoarsphenamine of Experimental Syphilis in Rabbits, Am. J. 
Syph., Gonor. & Ven. Dis. 26:282 (May) 1942. 
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Combined Therapy with Fever and Arsenicals.—A résumé of feve 
therapy in the management of syphilis is given by Phillips.‘°° In add 
tion to its proved value in neurosyphilis, the author believes that “th 
combination of chemo-fever therapy is by far the shortest and surest 
method known in curing early syphilis.” Sixty-two patients with earh 
syphilis have been treated by the author in this manner. However: 
many had received chemotherapy previously, a fact making analysis 
of the data difficult. Four relapses are recorded, and 23 patients remaii 
seropositive, which does not support the contention that his method 
the “surest method known.” No data as to toxic reactions are giver 

Coutts and his associates *°* have made a preliminary report on th 
immediate results of treatment of 5 patients with early syphilis by 
the Simpson technic of one day therapy with combined fever and 
massive doses of an arsenical. The patients were given ten hours’ 
fever therapy at 41.1 C. Simultaneously, oxiarsolan (0.24 Gm.) was 
administered by intravenous drip. Twelve hours before the combined 
arsenofever therapy the patients received 0.2 Gm. of an insoluble com 
pound containing bismuth. The treatment was well tolerated by all 
5 patients, and infectious lesions promptly failed to yield material 
positive for S. pallida on dark field examination. The patients have 
not been followed sufficiently long to allow any assessment of the ulti- 
mate outcome. 

With his usual uncritical judgment, hyperenthusiasm and _ willing- 
ness prematurely to capitalize journalistically on sober scientific experi- 


107 


mentation, de Kruif has unhappily drawn nationwide attention to 
this “one day cure” for syphilis. This tendency of medical journalists 
to raise false hopes in lay minds can only be deplored. With all due 
respect to democratic freedom of speech, it is too bad that no censor 
ship exists to compel conservative accuracy from sensational writers 
on medical subjects. 
INTENSIVE ARSENOTHERAPY 

Clinical Results ——Massive dose arsenotherapy is being used more 
and more extensively, not only in this country but in Canada and in 
South America. Accurately to discuss each report of this method 
of therapy would involve needless repetition. In the table we have 
105. Phillips, K.: Résumé of Fever Therapy in Management of Syphilis 
J. Arkansas M. Soc. 38:139 (Dec.) 1941. 
. 106. Coutts, W. E.; Figueroa, M.; Bustamante, B.; Valenzuela, E., and Coutts, 
J.: Tratamiento de la sifilis reciente en un dia por el metodo combinado y simul- 
taneo bismuto-arsenical-piretotermico: Comunicacion preliminar, Rev. chilena d 
hig. y med. prev. 4:229 (Dec.) 1941. 

107. de Kruif, P.: Found: A One-Day Cure for Syphilis, Read. Digest 41:10 
(Sept.) 1942. 
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tempted, insofar as possible, to summarize the work of numerous 
ivestigators *°* who have been concerned with massive dose arseno- 
therapy. 

Intenstue Arsenotherapy of Latent and of Late Syphilis —Demon- 
stration of the fact that early syphilis can be cured by massive dose 
arsenotherapy has led Kaplan '°** to employ the method in the treat- 


ment of patients with latent syphilis and in the late stages of the disease 





































\t Sing Sing Prison 192 patients with syphilis were treated by the 
intravenous drip method of intensive arsenotherapy, with or without 
fever therapy. Since approximately 350 men are admitted to the Sing 
Sing syphilis clinic yearly and most of them remain incarcerated for 
no less than two years, it was felt that this was an excellent oppor- 
tunity to follow results of intensive treatment of late and of latent 
syphilitic infection. 

The arsenical employed in the treatment of all patients was 
mapharsen. Between 150 and 400 mg. of the drug was added to solu- 
tion of sodium chloride, dextrose or sodium lactate; when massive 
108. (a) Leifer, W.; Chargin, L., and Hyman, H. T.: Massive Dose Arseno 
therapy by Intravenous Drip Method, J. A. M. A. 117:1154 (Oct. 4) 1941. (6) 
Elliott, D. C.; Baehr, G.; Shaffer, L. W.; Usher, G. S., and Lough, S. A.: An 
Evaluation of the Massive Dose Therapy of Early Syphilis, ibid. 117:1160 (Oct. 4) 
1941. (c) Rattner, H., in discussion on Elliott and others.1°8» (d) Spiller, W. F., 
in discussion on Elliott and others.1°8b (e¢) Goldblatt, S., in discussion on Elliott 
and others.1°8b (f) Schoch, A. G., in discussion on Elliott and others.2°8> (q) 
Barletta, J. L.: Tratamineto de la sifilis por el métoda Norteamericano de los cinc: 
dias o arsenoterapia intensiva, Dia méd. 13:1193 (Nov. 10) 1941. (hk) Bowman, 
G. W., and Sheehan, F. G.: Massive Arsenotherapy in Syphilis, J. Indiana M. A 
34:665 (Dec.) 1941. (i) Scholtz, J. R.: Intensive Arsenotherapy of Syphilis, 
Venereal Disease Bulletin 1, State of California Department of Public Health, 1941, 
no. 7, p. 3. (j) Prats, G. F.; Infante Varas, L. ; Simon, K. T., and Harazsti, E.: Trata- 
miento masivo “gota a gota” de la sifilis, Rev. argent. dermatosif. 26:65, 1942. (k) 
Body, E. F.; Harazsti, E., and Giacamon, J.: Experiencia en los servicios de lucha 
antivenerea empleando arsenobenzoles y arsenoxides, ibid. 26:92, 1942. (1) Sadusk, 
|. F., Jr.; Craige, B., Jr.; Brookens, N.; Poole, A. K., and Strauss, M. J.: Observa- 
tions on the Massive Dose Arsenotherapy of Early Syphilis by the Intravenous Drip 
Method: I. Toxicology, Clinical Observations and Therapeutic Results, Yale J. 
Biol. & Med. 14:333 (March) 1942. (m) Berry, N. E.: The Treatment of Early 
Syphilis by the Massive Dose Method, Am. J. Syph., Gonor. & Ven. Dis. 26:204 
(March) 1942. (mn) Usher, B., and Hill, A. E.: Massive Arsenotherapy in Early 
Syphilis by the Continuous Intravenous Drip Method, Canad. M. A. J. 46:342 
(April) 1942. (0) Brun, J. F.; Ramirez, D., and Roman, A.: Segundo informe 
para el boletin de salubridad e higiene del departaménto de salubridad sobre la 
arsenoterapia masiva, Rev. méd. veracruzana 22:3691 (May) 1942. (/) Prunes, L., 
and Hevia, P. H.: Massive Arsenotherapy in Early Syphilis: Report of Sixty 
Cases in Which Neoarsphenamine Was Given, Arch. Dermat. & Syph. 45:894 
(May) 1942. (q) Kaplan, B. I.: Intravenous Drip Method in Intensive Arseno- 
therapy of Syphilis with Particular Reference to Its Application for Latent Syphilis 
and for Late Stages of the Disease, ibid. 45:941 (May) 1942 
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dose arsenotherapy alone was employed, the drug was given in fiv 
consecutive daily infusions. All patients were men between the ages of 
18 and 63. There were 126 Negroes, 65 white persons and 1 Chinese. 
Of the entire group of 192 patients, 117 were treated by the intra- 
venous drip method just described. When this method was combined 
with artificial fever therapy, fever was usually produced by intravenous 
injection of typhoid vaccine, and the injections of vaccine were so 
administered that two or three days of massive dose arsenotherapy 
was immediately followed by fever therapy. 

No serious toxic reaction or fatality was observed in the group. 
Minor reactions, such as fever, peripheral neuritis, toxicoderma and 
gastrointestinal symptoms were common. 

The present paper is considered as a preliminary report, since the 
study was started in November 1939 and completed in July 1941. 
The author states that the results to date look encouraging. However, 
adequate time has not passed to permit one to evaluate the results of 
this form of treatment. 

Intensive Arsenotherapy in Infants and Children.—Applying inten- 
sive arsenotherapy to the treatment of congenital and acquired syphilis 
in infants and children, Levin, Hoffman and Koransky ' have studied 
three groups of patients: (1) 14 infants under 6 months of age with 
manifest congenital syphilis; (2) 13 infants and young children between 
the ages of 6 months and 6 years, and (3) 4 children with early 
acquired syphilis. From 1.6 to 3.0 mg. of mapharsen per pound (0.45 
Kg.) of body weight was given, with no significant toxic reactions. 
In 8 of the 31 patients reversal of the serologic reaction for syphilis 
occurred, and in 2 others the trend of the reagin titer is favorable. Two 
have been retreated because of rising reagin titers. 


Electrocardiographic Abnormalities Associated with Massive Dose 
Arsenotherapy.—Geiger and his co-workers *?® observed significant 
electrocardiographic abnormalities during or shortly after massive dose 
arsenotherapy in 21 of 23 patients. The principal changes were con- 
cordant diminution of the amplitude of the T waves in all leads and 
frequently inversion of the T wave in leads other than the third. In 
every case the altered electrocardiographic features returned to the 
pretreatment control condition within a few weeks, and the authors 


109. Levin, I. M.; Hoffman, S. J., and Koransky, D.: Massive Dose Intra- 
venous Arsenotherapy of Congenital and Acquired Syphilis in Infants and in Chil- 
dren, Am. J. Dis. Child. 63:201 (Jan.) 1942. 

110. Geiger, A. J.; Craige, B., Jr., and Sadusk, J. F., Jr.: Electrocardiographic 
Abnormalities Associated with Massive Arsenotherapy, Yale J. Biol. & Med. 14: 
357 (March) 1942. 
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elieve the abnormalities to represent toxic effects of a transient and 
benign nature due to arsenic. 

Quantitative Serologic Tests to Evaluate Results of Massive Dose 
lrsenotherapy.—Dussert ™* indicates the utility of quantitative sero- 
logic tests in evaluating the results of massive dose arsenotherapy. 
In his series the reversal of the serologic reaction for syphilis occurred 
more gradually when the reagin titer at the beginning of treatment 
was high than when the initial titer was low. The author believes that 
patients treated with massive dose arsenotherapy should be followed 
with serial titered serologic tests before treatment is considered a failure 
because of seroresistance. 

Experimental Work on Massive Dose Arsenotherapy.—Eagle and 
Hogan *” state that the observation that early syphilis may be effec- 
tively treated, and in most cases definitely cured, within five days by 
administering neoarsphenamine or mapharsen by intravenous drip is 
of obvious importance to the individual patient and to the current 
control program. The intensive procedure, however, is many times 
more dangerous than standard methods of treatment. Whether this 
increased risk is justified by the somewhat more rapid control of infec- 
tiousness and by the perhaps more iavorable early results achieved 
by this method is debatable. It is clear that the traditional schedule 
of weekly injections for eighteen months is wholly arbitrary. The 
authors state : 

Given as three variables, (a) the total duration of treatment, (b) the number 
of injections and (c) the size of the individual dose, there are obviously an infinite 
number of possible combinations. Given further the fact that a 5-day and an 
18-month schedule may be of comparable therapeutic efficacy, it should be pos- 
sible, with the same drugs, to find effective methods of treatment which combine 
the speed of one and the safety of the other to an optimum degree. 

Because of the very number of possible combinations of time and dose and 
because of the difficulties inherent in any clinical evaluation, the initial problem 
of orientation seemed clearly one for the laboratory rather than the clinic. 


The authors attempted in the fall of 1939 to determine in syphilitic 
rabbits the toxicity and the therapeutic activity of twelve different 
treatment schedules: 


Intravenous drip (5 and 6 hours daily) for 1, 2 and 4 days. 


Multiple injections each day for 1, 2 and 4 days. 

Single daily injections for 1, 4 and 12 days. 

Injections every other day (3 times weekly) for 4 and 8 weeks 
Weekly injections for 6 weeks. 


111. Dussert, E.: Utilidad de los métodos cuantitativos como criterio para 
valorar el efecto de un tratamiento en la Ities, Rev. méd. de Chile 69:743 (Nov.) 
1941. 

112. Eagle, H., and Hogan, R. B.: The Intravenous Drip and Other Intensive 
Methods for the Treatment of Early Syphilis, Science 95:360 (April 3) 1942. 
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Although this is a preliminary report, and the work has not yet 
been completed, 2,000 animals have been used to date. The results 
seem sufficiently clear to justify the following generalizations, which are 
presented at this time because of their implications with respect to the 
present day treatment of early syphilis: 


Within broad limits, the curative dose of Mapharsen with any one type of 
treatment was largely independent of the time period over which that treatment 
was given. Indeed, in seven schedules involving rapid intravenous injections 
in which the total duration of treatment varied from 10 seconds to 6 weeks, the 
interval between injections from 2 hours to 1 week, and the total number of 
injections from 1 to 16, the minimal curative dose varied only between 4 and 
8 mg per kg \lthough there was some suggestion that repeated doses at short 
intervals were more effective than either one large dose, or repeated doses at 
weekly intervals, the data are as yet inconclusive. 

The minimal curative dose of the intravenous drip procedure, whether for on 
day or for four days, varied only between 7 to 12 mg per kg. It is of interest 
to note that Mapharsen administered by intravenous drip has been consistently 
less effective than Mapharsen administered by repeated injections over the same 
time period. 

Of primary importance is the fact that, on every treatment schedule yet tried, 
the total amount of arsenical which could be administered without killing the 
animal increased directly with the total duration of treatment. Of secondary 
importance is the fact that, within a fixed time period, somewhat larger amounts 


4 arsenical could be administered by increasing the frequency of injections. 
Thus, on daily injections for 4 days, the maximal tolerated dose was 30 mg 
per kg. This was increased to 40 mg per kg by giving 4 injections daily over 
the same time period, and to 48 mg per kg by giving a continuous intravenous 
drip for six hours daily on each of four consecutive days. 


It is shown that mapharsen given by intravenous drip is apparently 
less effective than the same amount of arsenical given by repeated single 
intravenous injections. More important still is the fact that the tolerated 
dose of arsenical given by simple injection can apparently be increased 
almost without limit merely by prolonging the duration of treatment. 
The authors state: 


Since the total curative dose of Mapharsen in rabbits is, within broad limits, 
approximately constant, and since the total tolerated dose on any schedule of 
injections increases directly with the duration of treatment, it necessarily follows 
that the margin of safety between the toxic and therapeutic dose (“chemothera- 
peutic index”) may be increased continuously by prolonging the duration of treat- 
ment. Conversely, on any schedule of injections, the shorter the total time 
period over which the treatment is administered, the lower is the margin of 
safety afforded. [The italics are those of Eagle and Hogan.] 

Tht 


was /. 


1s, (1) on six weekly injections the total tolerated dose (60 mg per kg) 
5 times the minimal curative dose (8 mg per kg), as compared with a 
margin of 1.4 for a single injection. Moreover, the margin of safety afforded 
by 30 weekly injections would probably be not far from 30. (2) When the 
injections were given three times weekly for four weeks, the chemotherapeutic 
index was 12; and it is estimated that the index on a similar eight-week schedule 
would be about 24. (3) With four consecutive daily injections, the margin of safety 
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s approximately 6; and it is estimated that 12 daily injections will provide a 
irgin of approximately 10. (4) Multiple daily injections over a four-day peri 


a 


ive a safety factor of approximately 10; and an intravenous drip for the sam 
iod provided a margin of safety of only 4. In both cases, a shorter time 


riod (1 or 2 days’ treatment) gave an even longer chemotherapeutic index 




































ile a longer treatment period would presumably have resulted in a correspond 
ngly wider margin of safety. 

In the absence of evidence to the contrary, we must assume that these same 
nsiderations apply in human beings. Indeed, such data as are available fron 
he clinic are in accord with the dual thesis that the total curative dose of 
Mapharsen varies only slightly with the frequency and total duration of treat 
ment, while the total tolerated dose varies directly with the time period over 
vhich the arsenical is administered. 

On the basis of our animal results to date, those requirements [for an effec- 
tive and safe treatment schedule] would be at least approximated in the treat- 
ment of humans by (a), injections of 20 mg Mapharsen (0.3 mg per kg) 
repeated twice daily for 4 to 8 weeks; (4), daily injections of 30 mg Mapharser 
(0.5 mg per kg), continued for 5 to 10 weeks; or (c), injections of 60 mg 
Mapharsen (1 mg per kg) repeated three times weekly for 5 to 10 weeks. 

For purposes of orientation, a clinical study has been organized in twelve 
cooperating clinics, in which the following three schedules are being used for the 
treatment of early syphilis: (a) Injections 3 times weekly for 4 weeks. (l 
Injections 3 times weekly for 6 weeks. (c) Injections 3 times weekly for 8 
weeks. On the last two schedules, some of the patients are being given con- 
comitant weekly injections of bismuth. The results to date with respect to 
toxicity are encouraging. Further modification may, however, prove desirable 
in the light of continuing clinical experience, and particularly, in the light of 
end-results. 

Continuing their studies on the toxicity of mapharsen given in 
massive doses, Magnuson and Raulston’*’ report that the maximum 
tolerated dose of mapharsen given to anesthetized dogs in three daily 
doses for each of five successive days was 10 mg. per kilogram of body 
weight per day and that the minimum lethal dose administered under 
the same conditions was 14 mg. per kilogram per day. These findings 
indicate that the maximum tolerated dose and the minimum lethal 
dose of mapharsen given in interrupted doses do not differ signifi- 
cantly from such doses of the drug when it is given by continuous 
intravenous drip, the conditions of administration otherwise being equal 
Blood levels of arsenic were similar in the two instances, although 
there was a somewhat longer retention of arsenic in the tissues of 
animals treated with interrupted doses. 

Kolmer and Rule ™* have compared the effectiveness of neoars- 
phenamine and of mapharsen administered by the continuous intra- 
venous drip method once a day for five successive days with that of 


113. Magnuson, H. J., and Raulston, B. O.: Toxic Dose of Mapharsen Given 
in Interrupted Doses, Ven. Dis. Inform. 22:431 (Dec.) 1941. 

114. Kolmer, J. A., and Rule, A. M.: Massive Arsenotherapy by the Con- 
tinuous Intravenous Drip Method: Treatment of Acute Syphilis in Rabbits, Arcl 
Dermat. & Syph. 44:1055 (Dec.) 1941. 
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the same drugs administered in single doses by intravenous injectio: 
with a syringe in the treatment of acute syphilitic orchitis in rabbits 
The minimal curative doses of both compounds by the two method 
of administration were practically the same, being about 0.02 Gm. oi 
neoarsphenamine and 0.005 Gm. of mapharsen per kilogram of body 
weight. Single doses of either compound administered by the syring: 
method appeared to have a more prompt effect on the spirochetes in 
the testicular lesions than a comparable total dose administered by the 
drip method. 

Intensive Syphilotherapy with Both an Arsenical and a Com- 
pound Containing Bismuth.—By using combinations of fractions of the 
minimum curative dose of various arsenicals (mapharsen and neoars 
phenamine) with fractions of the minimum curative dose of various 
preparations containing bismuth (bismuth sodium tartrate, thio-bismol 
and bismuth ethyl camphorate), Clausen, Longley and Tatum *** have 
determined the quantitative nature of the combined action of these two 
types of compounds in experimental rabbit syphilis. Their data indi- 
cate the therapeutic efficiency of the combination to be one of simple 
addition rather than potentiation or inhibition, whereas the cotoxicity 
was found to be less than additive. There was, in effect, a greater 
margin of safety when a compound containing bismuth and an arsenical 
were administered concurrently than when either was used alone in 
correspondingly effective doses. The combination of mapharsen with 
a slowly absorbed preparation containing bismuth gave the widest 
margin of safety. 

Unfortunately, as a criterion of “cure,” lymph node transfers were 
made three weeks after the last treatment, a time interval too short in 
which to observe a condition analogous to infectious relapse. After 
subcurative doses of arsenical drugs node transfers may be, and fre- 
quently are, negative at three weeks and positive at six months. 

On the basis of their experiments, the authors propose a modifi- 
cation of intensive arsenotherapy to include the concurrent adminis- 
tration of a compound containing bismuth, with the expectation of 
reducing the hazards of massive dose therapy. 


LATE SYPHILIS 
Syphilis and Gastrointestinal Disorders—Levy and Winkelstein *** 
review the controversial literature pertaining to syphilis of the ali- 
mentary canal. In their opinion, esophageal syphilis may be in the form 


115. Clausen, N. M.; Longley, B. J., and Tatum, A. L.: The Quantitative 
Nature of the Coaction of Bismuth and Arsenical Compounds in the Therapy of 
Experimental Syphilis, J. Pharmacol. & Exper. Therap. 74:324 (March) 1942. 

116. Levy, M. H., and Winkelstein, A.: Syphilis of the Alimentary Canal 
(Excluding the Stomach), Urol. & Cutan. Rev. 46:221 (April) 1942. 
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direct extensions of the syphilitic process from contiguous tissues 


of gummas; involvement of the small intestine is suggested when 
nteritis or stricture complicates early or late stages of the disease, 
ind primary, secondary and tertiary lesions of the rectum and colon 
re recognizable. 

Goldsmith "* has reviewed the literature pertaining to the preva- 
lence, pathology, diagnosis and treatment of syphilis of the stomach, 
reporting a case which was unusual in that there was extensive 
involvement of the cardia. 

A study of the gastroscopic findings in 12 patients having untreated 
syphilis of the stomach has been made by Patterson, Rouse and Bag- 
well.1*S The most common symptoms referable to the stomach in this 
group of patients were burning epigastric pain, with or without relief 
after the ingestion of food ; nausea ; vomiting ; cachexia ; hematemesis, and 
a palpable mass. All patients had positive serologic reactions for 
syphilis and absence of free hydrochloric acid in the stomach. With 1 
exception there was roentgen evidence of a filling defect, ulceration, 
tumefaction, prepyloric narrowing or diffuse thickening of the stomach. 

The lesions as seen through the gastroscope in all instances asso- 
ciated with latent syphilis were of three morphologic types: (1) single 
or multiple ulcerations of the gastric mucosa; (2) nonulcerative tumors 
of the stomach, and (3) flattened or thickened appearance of the rugae 
evidencing local or diffuse, subacute or chronic infiltration of the 
stomach. Roentgenograms of all three types of lesions are included 
in the article. The authors state that the characteristic type of syphi- 
litic ulcer seen in the lower third of the stomach resembles closely the 
gummatous syphilitic ulcerations seen on the palate. It has a smooth, 
shallow base, sloping edges, and purplish red serpiginous borders. At 
times it is difficult to differentiate the round syphilitic ulcer of the 
stomach from peptic ulcer. The purplish red sloping edges with a dirty 
gray base are more characteristic of a syphilitic ulcer. It is more 
difficult to differentiate infiltrating lesions of syphilis which produce 
tumors of the stomach from similar lesions of other origin. They 
believe that the prominence of superficial blood vessels on the borders 
of the tumor and pallor of the mucosa due to fibrosis or to mucosal 
atrophy from pressure from beneath are differential points. 

Syphilis and Gynecologic Disorders—Falk and Kempner *'* discuss 
the effect of latent syphilis on wound healing in a series of 930 con- 





117. Goldsmith, G. A.: The Diagnosis and Treatment of Gastric Syphilis, 
New Orleans M. & S. J. 94:284 (Dec.) 1941. 

118. Patterson, C. O.; Rouse, M. O., and Bagwell, J. S.: The Gastroscopic 
Diagnosis of Syphilis of the Stomach, South. M. J. 35:565 (June) 1942. 

119. Falk, H. C., and Kempner, I.: Healing of Operative Wounds in Syph- 
ilitic Women, Am. J. Surg. 54:674 (Dec.) 1941. 
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secutive laparotomies that fitted certain criteria which were perform 
on patients admitted to the gynecologic service of the Harlem Hos 
pital, New York. Of 450 patients with positive Kahn reactions, wound 
infections occurred in 16.4 per cent, whereas in a group of 480 patient 
with negative Kahn reactions, there was a 12.9 per cent incidence of 
wound infections. 

Syphilis and Orthopedic Conditions —Comroe ?“° outlines a classifi 
cation of syphilitic joint disease as follows: (1) in congenital syphilis 
Parrot’s syphilitic osteochondritis, symmetric serous synovitis and 
uncommon forms, including gummatous synovitis, syphilitic dactylitis 
and suppurative joint disease; (2) in the secondary stage: arthralgia, 
synovitis, hydrarthrosis, tenosynovitis, bursitis, arthritis resembling 
rheumatic fever and rheumatoid arthritis, and (3) in tertiary syphilis: 
gummtaous arthritis, Charcot’s joint, chronic syphilitic arthritis, juxta 
articular gumma and juxta-articular node. 

Comroe notes that the presence of syphilis should be suspected in 
any case of bilateral painless hydrops of the knees in children, in any 
involvement of a joint simulating rheumatic fever which does not 
respond promptly to adequate salicylate therapy and in any deforming 
arthritis limited to a single joint. 

Syphilis and Ophthalmic Conditions—A comprehensive review of 
fifteen years’ experience with syphilis as encountered in a large hospital 
for patients with disorders of the eye is analyzed by Assinder.’** Of 
1,015 patients with positive and doubtful serologic reactions for syphilis, 
there were 19 with gummas in orbital areas, 17 with scleritis, 553 with 
keratitis, 96 with iritis, 87 with choroidoretinitis, 74 with optic atrophy, 
19 with optic neuritis, 119 with palsy of a nerve and 31 with miscel 
laneous disorders. In all cases the keratitis was of the diffuse inter- 
stitial type, and in 97 per cent it was congenital. In only 15 of the 96 
instances of iritis was the condition associated with early syphilis. 


CARDIOVASCULAR SYPHILIS 

Diagnosis of Uncomplicated Syphilitic Aortitis——Uncomplicated 
syphilitic aortitis remains one of the most difficult lesions to detect 
clinically. The symptomatology may be insignificant; physical signs 
may be indefinite and concomitant diseases not infrequently complicate 
the clinical picture. An annotator’* in the Lancet points out that 
the use of electrocardiographic and of roentgen examination in the early 
diagnosis of syphilitic aortitis is also limited. Electrocardiograms seldom 





120. Comroe, B. I.: Syphilitic Joint Disease, Urol. & Cutan. Rev. 46:234 
(April) 1942. 
121. Assinder, E. W.: Syphilis in Ophthalmology (Middlemore Lecture), Brit 


J. Ophth. 26:1 (Jan.) 1942. 
122. Early Diagnosis of Syphilitic Aortitis, Lancet 1:360 (March 21) 1942. 
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yw evidence of the condition, unless there is involvement of the cor- 
ary ostiums or the aortic valve becomes incompetent. The mait 


stacle in detecting the condition either by a teleroentgenogram or 
fluoroscopic examination is the difficulty of obtaining a standard 
f normal measurement for the size of the aorta. Fluoroscopic examina 
tion may reveal increased pulsations, local dilatation, increased density 
f the aortic wall or irregularity of its outline. None of these changes, 
however, is pathognomonic. 

Boharas and his collaborators *** have analyzed from the standpoint 
of roentgen studies and physical examination, 200 syphilitic patients 
without saccular aneurysm, arterial hypertension or vascular disease 
and 200 nonsyphilitic control patients of the same age and sex distribu- 
tion. The diagnosis of syphilis was based on the presence of confirmed 
positive serologic reactions. In the control group syphilis was excluded 
by history and physical examination, as well as confirmed negative 
serologic reactions. In each patient the aorta was measured by the 
Vaquez-Bordet, the Hampton and the Fray technic. As to the Vaquez- 
Bordet measurements of the 200 nonsyphilitic and the 200 syphilitic 
patients the authors say: 

The impressive feature of this comparison is that, with a few exceptions, the 
two groups present identical measurements. The increase in the size of the aorta 
is virtually the same with advancing years in syphilitic and non-syphilitic patients 
and is apparently due to arteriosclerosis. 


They stress that before the diagnosis of diffuse aortic dilatation 
can be made in the posteroanterior view, this must be supplemented 
by an oblique view in order to exclude tortuosity of the aorta. 

The Hampton measurement also failed to distinguish the syphilitic 
from the nonsyphilitic aorta prior to the onset of marked aortic dilatation, 
and with few exceptions the two groups presented similar measurements. 
It was found that in 7.5 per cent of the normal subjects and in 14 per 
cent of the syphilitic patients the aortic root measured between 6.2 and 
74cm. The authors believe that the increased incidence among syphi- 
litic patients is no doubt significant but state that it is impossible to 
evaluate this fact clinically. 

They had no more success in diagnosing syphilitic aortitis with 
the Fray measurement. In the corresponding age groups there was 
little difference between the nonsyphilitic and the syphilitic patients with 
regard to the indexes obtained. 

The authors do not believe that local dilatation with increased pulsa- 
tion or increased density and irregularity of the aortic wall, as observed 
during fluoroscopy, is pathognomonic of syphilitic aortitis. 

123. Boharas, S.; Hollander, L., and Goldsmith, M.: The Early Diagnosis of 
Syphilitic Aortitis, Am. J. M. Sc. 203:54 (Jan.) 1942. 
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The least reliable of all physical signs was a visible pulsation in th 
suprasternal notch. Increased retromanubrial dulness was found t 
be present in many patients of the nonsyphilitic group, with and without 
arterial hypertension. <A slight systolic aortic murmur was noted it 
1.5 per cent of the syphilitic patients and in 2 per cent of the normal 
control group. A tympanitic second aortic sound was of more value 
than other physical signs, since it occurred in 2.5 per cent of the syphilitic 
patients but only once in 500 normal patients of the same age group 
Because the sign is rare in normal persons, the authors express the 
belief that it is of diagnostic value providing arteriosclerosis, valvular 
heart disease and hypertension are ruled out. 

The electrocardiograms of 160 syphilitic patients were analyzed. The 
interval between the appearance of a chancre and the electrocardio- 
graphic study varied from three to thirty-nine years, with an average 
of fourteen and seven-tenths years. Only 5 of these patients presented 
abnormal tracings. As a rule, electrocardiographic changes occur late 
in the course of cardiovascular syphilis and are generally due either 
to aortic regurgitation or to stenosis of the coronary orifices. A normal 
electrocardiogram does not rule out cardiovascular syphilis, since in 
1 patient with aortic regurgitation, 3 patients with saccular aneurysm 
and 3 patients with diffuse aortic dilatation, no abnormalities were noted 
in the electrocardiographic tracings. 

The authors conclude: 

This study supports the contention that a positive clinical diagnosis of early 
syphilitic aortitis is practically impossible. This study clearly shows that a 
reliable diagnosis cannot be made before wide dilatation of the aorta has occurred. 
We agree . . . that a positive diagnosis of cardicvascular syphilis can be 
made only when one or more of the following findings is present: 1, a saccular 
aneurysm of the aorta or innominate artery; 2, aortic regurgitation appearing 
for the first time in a middle-aged person with a positive serologic reaction for 
syphilis; or 3, a diffusely dilated aorta without aortic regurgitation or hyper- 
tension, past or present. 


Maynard *** discusses the clinical and the roentgen aspects of the 
diagnosis of uncomplicated aortitis, deriving six diagnostic criteria: 
1. The patient must be 40 years of age or younger. 2. He must have 
had syphilis beyond reasonable doubt. 3. There must be roentgen or 
fluoroscopic evidence of a dilated aorta. 5. There may be a hollow 
accentuated aortic second sound. 6. There may be a systolic murmur 
at the aortic area. Widened retromanubrial dulness, precordial “aortal- 
gia” and a history of cardiac embarrassment are all discounted as of 
little value in early diagnosis. 


124. Maynard, E. P., Jr.: The Present Status of the Diagnosis of Uncom- 
plicated Syphilitic Aortitis, Bull. New York Acad. Med. 18:383 (June) 1942. 
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Syphilitic Aortic Regurgitation—McDermott, Tompsett and Web- 
‘2° call attention to the fact that the average picture of aortic insuf 
ciency described in standard textbooks is one of rapid development 
f symptoms and signs of cardiac insufficiency in a patient in the forties 
- the fifties. It is usually agreed that survival from this age on is 
usually a matter of only one or two years. In contrast to this generally 
accepted view, the authors point out that Grant, when studying 1,000 
patients with cardiac disease ten years after the original examination, 
showed that the ten year mortality associated with syphilis of the aortic 
valve is only 64 per cent, actually less than the mortality rate over the 
same period in patients with mitral stenosis with auricular fibrillation 
(68 per cent). 

The discrepancy between the longevity in Grant’s series and that in 
the reports from many of the better syphilis clinics of the country can be 
explained on the basis of the patients examined. Grant’s patients were 
all white, ambulatory and military pensioners, whereas the reports from 
various syphilis clinics were based on patients with aortic insufficiency, 
who usually reported to these clinics because of cardiac symptoms. 

The authors report on the study of 2,718 syphilitic patients who 
were examined during the four and a half year period from October 
1936 to April 1941. They summarize their results as follows: 


1. In a 44-year period in the syphilis division of the medical clinics of the New 
York Hospital, the incidence of syphilitic aortic insufficiency without aneurysm 
was 3.4% (91 of 2718). 

2. One-half of these patients (49.5%) with aortic regurgitation denied any 
symptoms of cardiac insufficiency at the time of diagnosis. 

3. Only 31 (34%) of the 91 patients sought medical care because of symptoms 
referable to the heart, 53 (58%) sought care for non-cardiac complaints, and 7 
(8%) were brought under medical care by the routine serologic testing of sup- 
posedly well people. 

4. Of 28 of these asymptomatic patients followed for more than 2 years, 2 
have died of heart disease and only 2 have developed symptoms. 

5. Circulatory studies (vital capacity, venous pressure, circulation time and 
roentgenoscopy) of 47 of these patients showed a close correlation with the 
clinical impression of their cardiac status. 

6. The aortic width, as judged from Roentgen ray and fluoroscopy, was normal 
in 37 of 87 (43%) of these patients with aortic insufficiency. 

7. In only 3 patients (2.2%) of a total of 135 with syphilitic aortic insuffi- 
ciency was the blood Wassermann reaction negative in the absence of a history 
of previous antisyphilitic treatment. 


The authors therefore suggest that syphilitic aortic insufficiency is 
frequently present in clinically recognizable form for long periods before 


125. McDermott, W.; Tompsett, R. R., and Webster, B.: Syphilitic Aortic 
Insufficiency: The Asymptomatic Phase, Am. J. M. Sc. 203:202 (Feb.) 1942. 
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the development of symptoms and that the prognosis as to avera 


duration of life is better than is usually believed. 





\ccording to Sprague,'** the absence of left axis deviation in 
electrocardiograms of patients with syphilitic aortitis suggests a comp! 
cation beyond simple aortic regurgitation. Conditions resulting in acut 
or chronic strain on the left ventricle or conditions resulting in 
additional strain on the right ventricle are largely responsible for 
normal electric axis or right axis deviation. In patients with bundl 
branch block considerable coronary obstruction may be present. Spragu 
believes the electric axis of the electrocardiogram to be of more us 
than the ST and the T segment in indicating complications of syphilitic 
aortitis. The results of his study emphasize again that the extent oi 
the disease process and the presence of complications are of mor¢ 
importance than the etiologic factor alone in the production of alterations 
in the electrocardiogram. 

Flint’s Murmur.—An explanation of the mechanism of Flint’s mut 
mur acceptable to many clinicians is that blood regurgitating throug! 
a damaged aortic valve strikes against the anterior mitral curtain and 
pushes it laterally into the auriculoventricular blood stream. As a 
result, a functional obstruction is created at the mitral valve. The 
anterior mitral leaflet, displaced from its usual position in diastole, now 
hangs suspended between two down flowing streams of blood and is 
impinged on by both; therefore, vibrations are set up which cause the 
rumbling presystolic apical murmur of aortic regurgitation. Since only 
a small number of patients with aortic regurgitation have a Flint 
murmur, it is probable that some anatomic or physiologic difference 
occurs in those who do have such a murmur. 

A lesion involving the posterior aortic leaflet has generally been 
thought to be responsible for Flint’s murmur. This assumption was 
based on experimental aortic regurgitation produced in dogs by opera 
tive perforation and laceration of the posterior aortic leaflet. After 
this operation, 36 per cent of the dogs had a diastolic apical murmur 
and a diastolic apical thrill. 

Gouley '** describes the pathologic changes noted in the aortic and 
the mitral valve in 10 cases of aortic insufficiency with an associated 
Flint murmur. In the majority of cases the patients had cardiovascular 
syphilis. Five cases are discussed in detail. In all cases the right 
aortic leaflet presented a concave cup-shaped deformity of its inner 
portion; this inner portion sagged, and the free margin pouched or 


126. Sprague, H. B.: Syphilitic Aortitis with Aortic Regurgitation: An 
Electrocardiographic and Autopsy Survey at the Massachusetts General Hospital, 
J. Mt. Sinai Hosp. 8:1034 (Jan.-Feb.) 1942. 

127. Gouley, B. A.: Aortic Valvular Lesion Associated with Austin Flint 
Murmur, Am. Heart J. 22:208 (Aug.) 1941. 
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ped outward into the ventricular lumen The other leaflets were 
er normal or only slightly involved. Also noted was the thickening 
the anterior mitral curtain on its ventricular aspect. In some cases 
lower half of the curtain, including the site of attachment of the 
rdae tendineae, showed an almost uniform increase in thickness and 
pacity. Usually, this was notable at the inner and the lower portion 
the curtain. Endocardial sclerosis also involved the mural end 
irdium of the adjacent ventricular septum. 

Infarction in Syphilitic Heart Disease —In Garvin's '** 
ncidence of embolic manifestations in various forms of heart disease, 


study of the 


25 of 67 patients with syphilitic heart disease were found on postmortem 
examination to have infarcts in various organs, an incidence of 37.3 
per cent. Infarcts were most frequently noted in the lungs and the 
brain. 

Syphilitic Myocarditis—In a comprehensive review of the general 
subject of myocarditis Saphir '** has discussed the pertinent literature 
and his own extensive experience with the controversial subject of 
syphilitic involvement of the myocardium. In his opinion the crux 
of the question lies in the unequivocal demonstration of S. pallida, for 
he does not feel that it is justifiable to attribute a specific cause to non 
specific histologic lesions, such as those often noted in the myocardium. 
He concludes that diffuse syphiltic inflammation with the presence of 
spirochetes in acquired syphilis is extremely rare, if it occurs at all, 
and suggests the need for more thorough histopathologic studies with 
confirmation by animal inoculations. 

Aortic Aneurysm as a Cause of Obstruction of the Venous Circula- 
tion of the Mediastinum.—Aortic aneurysm is mentioned by Hinshaw 
and Rutledge °° as among the lesions in the superior mediastinum 
which interfere with venous circulation. In 2 of the 22 cases observed 
by them obstruction was due to this cause. 

Rupture of Aortic Aneurysm into the Pulmonary Artery.—Current 
textbooks on medicine, physical diagnosis and cardiology contain few 
accurate data on the clinical course and the physical phenomena of a 
fistulous opening between an aortic aneurysm and the pulmonary artery. 
\ccording to Porter,’*? this syndrome was nearly perfectly described 
128. Garvin, C. F.: Infarction in Heart Disease, Am. J. M. Sc. 203:473 
(April) 1942. 

129. Saphir, O.: Myocarditis: A General Review, with an Analysis of Two 
Hundred and Forty Cases, Arch. Path. 33:88 (Jan.) 1942. 

130. Hinshaw, H. C., and Rutledge, D. I.: Lesions in the Superior Medias- 
tinum Which Interfere with Venous Circulation, J. Lab. & Clin. Med. 27:908 
(April) 1942. 

131. Porter, W. B.: The Syndrome of Rupture of an Aortic Aneurysm into 
the Pulmonary Artery, Tr. A. Am. Physicians 56:201, 1941. 
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by Hope in 1833. In the present paper 3 cases of such a conditio1 
are reported in detail. The criteria for the syndrome are summarize: 
as follows: 


Continuous and severe breathlessness. 

The physical phenomena of pulmonary stasis are slight in proportion to the 
intensity of the dyspnea. 

Preponderance of right heart failure, which develops immediately after the 
onset of the acute respiratory distress. 

Cyanosis is not a significant phenomenon. 

A purring systolic and diastolic thrill over the base of the heart [most intense 
during the systolic phase]. . . . 

A long, harsh, continuous murmur with the point of maximum intensity at the 
third inter[costal] space 1 to 3 cm. to the left of the sternal margin. The 
systolic phase of the murmur is peculiarly harsh and long, while the diastoli: 
phase is short in duration and transmitted downward for only a few centimeters 
along the left sternal margin. The murmur is best heard with the patient in a 
sitting posture and leaning slightly forward. 

Absence of an Austin Flint . . . murmur. 

The peripheral arterial phenomena of free aortic insufficiency. 

Physical and roentgenographic evidence of aneurysm of the ascending aorta 

Cardiac enlargement, but not classically aortic in type. 

The electrical axis of the electrocardiogram may progress to a right axis 
deviation. 

The stethogram shows a murmur similar in its essential details to that of a 
patent ductus arteriosus. 


White, Chamberlain and Kelson ‘'*? have also discussed the syn- 
drome of rupture of an aneurysm of the aorta into the pulmonary artery. 
In 6 of the 13 cases reported in the literature in the last twenty-five 
years the patients were Negroes; in only 5 did the patients live more 
than two months after the onset of symptoms. The case observed 
by the authors was unusual in that the patient survived twenty-one 
months. The clinical diagnosis was apparent from the combination of 
the development of a continuous murmur in the area of the pulmonary 
valve, the bulging pulmonary artery visible on roentgen examination 
and the rapid appearance of congestive heart failure, without early 
fatality, in a Negro with known syphilitic aortitis. 


SYPHILIS OF THE CENTRAL NERVOUS SYSTEM 


Management of Neurosyphilis—Dattner and Thomas *** outline the 
management of patients with syphilis of the central nervous system. 
In their experience the type of involvement of the central nervous 
system is less important than the activity of the neurosyphilitic process. 


132. White, P. D.; Chamberlain, F. L., and Kelson, S. R.: Rupture of 
Aorta into Pulmonary Artery with Long Survival, Ann. Int. Med. 15:589 (Sept.) 
1941. 

133. Dattner, B., and Thomas, E. W.: The Management of Neurosyphilis. 
Am. J. Syph., Gonor. & Ven. Dis. 26:21 (Jan.) 1942. 
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the results of examination of the spinal fluid, especially increases 
cells and in proteins, are considered reliable guides. The authors 
ommend the institution of fever treatment as soon as possible after 
e diagnosis is made in every case in which examination of the spinal 
‘fluid indicates an active neurosyphilitic process and discuss the relative 
erits of inoculation of malaria parasites, intravenous administration 
i typhoid vaccine and production of fever by physical means. Chemo- 
herapy following the fever treatment is advised, and the authors report 
e relative safety of giving ten daily injection» of 0.06 Gm. of maphar- 
sen immediately after the last episode of me‘arial fever. They decry 
unnecessary prolongation of chemotherapy following fever and recom- 
mend examinations of the spinal fluid for evidence of activity of the 
neurosyphilitic process at intervals of six months. 

Syphilitic Trigeminal Neuritis—Strauss '** describes 4 cases in which 
exquisite tenderness of the masseter and the temporal muscles was 
encountered in patients with syphilitic trigeminal neuritis. The muscle 
tenderness and other signs of involvement of the fifth nerve disappeared 
with antisyphilitic therapy. The presence of such muscle tenderness 
with trigeminal neuritis should suggest syphilis as the etiologic factor. 
Syphilis of the Spinal Cord.—King **° has discussed in detail seven 
lesions of the spinal cord due to syphilis (vascular occlusion, meningo- 
myelitis, Erb’s spastic paraplegia, progressive muscular atrophy, gumma, 
hypertrophic cervical pachymeningitis and tabes dorsalis) and one due 
to arsenotherapy (hemorrhagic myelitis). He concludes: 


The following clinical syndromes are due to syphilitic involvement of the 
cord: 

1. Large vascular accidents involving the spinal arteries are an unusual con 
dition. The best known example is thrombosis of the anterior spinal artery. The 
signs are a segmental loss of pain, temperature and other manifestations of injury 
to the anterior horn cells, with varying amounts of damage to the ascending spino- 
thalamic and descending pyramidal tracts. The acute paraplegias of syphilis aré 
also due to vascular occlusions, and they may be followed by a partial return of 
junction. This is an early manifestation of spinal cord syphilis. Any portion of 
the cord may be involved, without predominance at any point. 

2. A diffuse meningomyelitis, often associated with small vascular occlusions, 
is also seen early in the disease. This form is a more common variety. Pain, due 
to root irritation, is a frequent feature. The upper thoracic cord is most often 
affected, and girdle pains are characteristic. The process often subsides spon 
taneously, and even more rapidly with treatment. Residua are usually few. 

3. Erb’s spastic paraplegia is a late form of syphilitic myelitis. The pyramidal 
tracts are most severely damaged, with only mild injury to other parts of the cord 


134. Strauss, I.: Masseter and Temporal Muscle Tenderness in Syphilitic 
Trigeminal Neuritis, J. Mt. Sinai Hosp. 8:1060 (Jan.-Feb.) 1942. 

135. King, A. B.: Syphilis of the Spinal Cord, Am. J. Syph., Gonor. & Ven. 
Dis. 26:336 (May) 1942. 
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Besides the spastic paraplegia, there are frequently bladder disturbances. Th 
syndrome is very slow in development and the middle thoracic cord alone i 
involved. Treatment is generally unsatisfactory. 

4. Progressive muscular atrophy is also a late complication. Here the anterior 
horn cells are the principal site of injury. The lower cervical cord is the most 
frequent location for the variety of spinal cord syphilis. Muscular atrophy and 
fasciculations are the usual clinical findings. Amyotrophic lateral sclerosis is a 
closely associated condition in which there is injury to the pyramidal tracts as well 
as to the anterior horn cells. There is a continual gradation between the tw 
syndromes. Therapy is effective in halting the process. 

5. Gummas may occur after the first year of infection. The signs are those oi 
cord neoplasm. Any portion of the cord or cauda equina may be the site of the 
granuloma. The results of therapy are usually good. However, there is one special 
form of massive, chronic gummatous process which is limited to the cervical region 
known as hypertrophic cervical pachymeningitis. Symptoms and signs may _ be 
those of a mass, but they may simulate those of syringomyelia or amyotrophi 
lateral sclerosis. It is very resistant to treatment. 

6. Tabes dorsalis is a process in which the sensory roots alone are damaged 
resulting in ataxia, loss of reflexes, bladder disturbances, characteristic gait, and 
various forms of pain. It is usually a late complication of syphilis. One or several 
cranial nerves may be injured concurrently. While the site of the lesion is clear, 
its mode of production is not. It is not usual to find the blood and spinal fluid 
serologic tests for syphilis negative. The sacral portion of the cord is most fre- 
quently involved, with a slow, steady upward spread. Treatment may halt th 
process, and at times give relief from pain. 

7. Hemorrhagic myelitis is included because it may be a complication of ars- 
phenamine therapy, which is used extensively in the treatment of syphilis. Arsenic 
alone is probably responsible for the damage to the cord. The lesion is essential]; 
capillary damage produced by arsenical drugs which result in minute hemorrhages 
in the substance of the cord. Usually the patients sustain a complete transvers« 
myelitis. This complication of therapy is rare, and it frequently occurs after the 
second dose of arsphenamine. The thoracic cord is most often affected. Recovery 
is variable and rarely complete. Therapy is ineffectual. 


Encephalographic Studies ——Electroencephalography has as yet not 
advanced beyond the descriptive stage. The ultimate goal of investi- 
gators in this field is to correlate electroencephalographic patterns with 
neurophysiologic processes. Only if such studies are made on lesions 
of the central nervous system of known types and locations will there 
be definite progress in this field. For this reason, Finley, Rose and 
Solomon '** report encephalographic studies on patients with syphilis 
of the central nervous system. 

The results of the study can best be described by quoting the authors’ 
summary and conclusions. 

1. Electroencephalographic records were obtained from 175 patients with neuro- 
syphilis, in 124 of whom the condition was diagnosed as dementia paralytica, in 21 


as tabes dorsalis, in 11 as juvenile dementia paralytica, in 8 as optic nerve atrophy 





136. Finley, K. H.; Rose, A. S., and Solomon, H. C.: Electroencephalographic 
Studies on Neurosyphilis, Arch. Neurol. & Psychiat. 47:718 (May) 1942. 
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in 12 as meningovascular neurosyphilis. These tracings are compared with 
records from 215 normal controls. 





2. Normal electroencephalographic tracings were found for 19 per cent of the 
,atients (treated and untreated) and for 70 per cent of the controls. Borderline 
ecords were found for 28 per cent of the patients and for 23 per cent of the controls. 
\bnormal records were found for 53 per cent of the patients and for 7 per cent of 
the controls. 

3. Abnormal electroencephalographic tracings were as common among patients 
with pure tabes and those with optic nerve atrophy as among patients with dementia 
paralytica. 

4. The records of 73 untreated patients with dementia paralytica showed a higher 
percentage of borderline and abnormal patterns than the records of 63 patients who 
had received treatment for nine months or more. 

5. No characteristic electroencephalographic pattern was found to be associated 
with neurosyphilis or with any type of neurosyphilis. The electroencephalogram 
has therefore no significant diagnostic value. 

6. The 73 untreated patients with dementia paralytica presented a degree ot 
abnormality in the electroencephalogram which corresponded roughly with the 
clinical severity of the disease. 

7. Follow-up electroencephalographic records on many of the patients undergoing 
treatment with clinical improvement are presented. In most instances there was 
concurrent improvement in the electroencephalographic tracings. 

8. Electroencephalograms with abnormally slow, high voltage cycles were more 
likely to be found among patients with dementia paralytica who showed confusion, 
disorientation and profound memory loss, while rapid cycles were more common 
among those with euphoria or other mood disturbances and paranoid ideas without 
the aforementioned signs. Slow cycles indicated more serious cerebral dysfunction 
than did rapid cycles. 

9. The majority of abnormal patterns associated with all types of neurosyphilis 
were similar from homologous areas of the two hemispheres. This observation, 
together with the fact that abnormal records were as frequent in cases of pure tabes 
and optic nerve atrophy, suggests that lesions in or near the upper portion of the 
midbrain and the diencephalon may have more to do with the abnormal cortical 
electrical potentials than the cortical lesions. 


Malaria Inoculata in Therapy of Neurosyphilis—Since 1925 1,026 
patients have been treated with inoculation malaria at the University 
of Michigan Hospital, with 29 deaths occurring either during paroxysms 
or immediately following their termination, a mortality rate of 2.8 per 
cent. Wile and Mundt *** have studied the cause of death in this group 
of patients. , 

Of the 29 deaths, peripheral circulatory collapse accounted for 12 
(41 per cent) ; pneumonia, 5 (17 per cent); hyperpyrexia, 5 (17 per 
cent), and suicide, 2 (7 per cent), while there was 1 (3 per cent) 
death each from erysipelas, cerebral thrombosia, bleeding duodenal 
ulcer, ruptured spleen and respiratory failure with convulsions. Thirty- 


137. Wile, U. J., and Mundt, L. K.: An Analysis of Deaths Following Thera- 
peutic Malaria, Am. J. Syph., Gonor. & Ven. Dis. 26:181 (March) 1942 
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five per cent of the patients had dementia paralytica, while these patients 
accounted for 66 per cent of the deaths. From this the authors conclud: 
that the risk associated with dementia paralytica is apparently greater 
than that associated with other types of syphilis of the central nervous 
system. 

On the basis of their analysis the same authors '** have outlined 
the proper management of patients inoculated with therapeutic malaria 
in order to avoid fatal complications, discussing briefly the various 
contraindications, precautions and complications, together with the man 
agement of serious complications. 

Chemotherapy of Malaria-——-New chemotherapeutic agents for th 
treatment of malaria continue to appear. Two new remedies have beet 
tested by Coggeshall, Maier and Best.'*® They state: 


Seventeen patients acutely ill with vivax and falciparum malaria were treated 
with sodium p,p’-diaminodiphenylsulfone N,N’-didextrose sulfonate (promin). The 
results revealed a definite effect on naturally acquired human malaria infections 
The vivax infections were more resistant to therapy than the falciparum. The 
infections in the native Negro residents were more responsive to the drug than 
the same infections in the relatively nonimmune white patients. 

Thirteen patients with vivax, falciparum and quartan malaria were treated wit! 
2-sulfanilamido pyrimidine (sulfadiazine). There was a demonstrable effect in 10 
cases but none in 3. Although the effect of this drug was definite, it appeared to 
be less active than promin when given under the conditions described. 

From the observations cited, it seems apparent that there is ample evidence t 
show that these new types of compounds, unrelated to quinine or atabrine, possess 
considerable activity against experimental and human malaria and, with related 
compounds, justify further study. 

It should be emphasized that at present there are no reasons for giving the drugs 
in preference to quinine or atabrine for the treatment of malaria, and they should 
be regarded only as important substitutes. 


Artificial Fever Therapy of Neurosyphilis—Lopez**° reports the 
treatment of 5 patients with dementia paralytica with fever induced by 
inoculation with the spirochete of Mexican relapsing fever and claims 
improvement in the mental symptoms occurred in all patients so treated. 

Nielson, Marx and Dickel *** have treated 5 patients suffering from 
juvenile neurosyphilis with artificial fever therapy and subsequent 


138. Wile, U. J., and Mundt, L. K.: Avoidance of Fatal Complications in 
Therapeutic Malaria, Arch. Dermat. & Syph. 44:1078 (Dec.) 1941. 

139. Coggeshall, L. T.; Maier, J., and Best, C. A.: The Effectiveness of Two 
New Types of Chemotherapeutic Agents in Malaria: Sodium P,P’-Diamino- 
diphenylsulfone N,N’-Didextrosesulfonate (Promin) and 2-Sulfanilamido Pyrimi 
dine (Sulfadiazine), J. A. M. A. 117:1077 (Sept. 27) 1941. 

140. Lopez, S.: Infeccion experimental de spirochaeta turicatae de México, 
en enfermos de paralisis general, Rev. d. Inst. de salub. y enferm. trop. 3:41, 
(March) 1942. 

141. Nielson, J. C.; Marx, J. R., and Dickel, H. A.: Artificial Fever Therapy 
in Juvenile Neurosyphilis, Arch. Dermat. & Syph. 45:688 (April) 1942. 
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emotherapy. Qne patient died during treatment, but the rest showed 

ysical and mental improvement during an observation period of one 
o three and a half years. The authors believe the results from the 
use of artificial fever therapy in the treatment of juvenile neurosyphilis 
mpare favorably with those obtained by other investigators with 
malaria therapy. 

An improved method of obtaining sustained controlled hyperpyrexia 
with triple typhoid vaccine is reported by Solomon and Somkin.** 
\Ithough their paper describes a method of fever therapy used in 14 
cases of subacute bacterial endocarditis, the method is applicable to the 
treatment of syphilis of the central nervous system. By giving triple 
typhoid vaccine slowly by the intravenous drip method, it was possible 
more or less to hold the temperature at any desired level for as long a 
time as was thought necessary. 

The method as described by the authors is as follows: 


The patient can be treated in his hospital bed; he must be well covered to 
minimize heat loss. . . . Triple typhoid vaccine in amounts equal to that ordinarily 
used in the first of a series of typhoid shock therapy injections is added to 1,000 
ec. of sterilized normal saline. This is thoroughly mixed and added to the sterilized 
infusion flask which usually has a capacity of 300 cc. This flask is agitated from 
time to time to insure an even suspension or organisms. The site of preference 
for insertion of the needle is a forearm vein. . . . The infusion is started at 
the slowest rate of flow possible (20 to 25 drops per minute). The chill usually 
occurs within 35 to 45 minutes, and can be suppressed to a considerable extent by 
injecting into the infusing tubing at the onset of the symptoms, morphine sulfate 
(.015 Gm.) and calcium gluconate or chloride (1 Gm.). If, as occasionally 
happens, there is no sign of a chill in 45 minutes, the infusion rate may be doubled 
From this point on the temperature may be sustained at the effective level of about 
104 ° F. for as long as 6 to 10 hours without further chills. The maximum temper- 
ature elevation usually occurs within 1% hours after the chill. Rectal temperatures 
every 10 to 15 minutes are quite important at that time. The infusing rate should 
not be increased by more than 2 times until the temperature has reached a constant 
level or has begun to fall. At that time the rate of flow may again be doubled or 
more feasibly an infusing solution with a greater number of killed organisms may 
be substituted. As a general rule, the longer the temperature has been elevated 
the greater the number of organisms or drops per minute required to maintain 
the temperature at 104° F. . 

Elevations or depressions in the temperature can be obtained within 10 to 25 
minutes by increasing or decreasing the rate of flow. Excessive rises are controlled 




















by sponging, exposing the limbs or antipyretics. Once the infusion is discontinued, 
the temperature drops rapidly. Replenishing solutions should usually contain 
twice the number of organisms as the initial solution. Morphine sulfate (.015 Gm.) 
is given intravenously every 3 to 4 hours for restlessness. In carrying out a series 
of treatments every day or every other day, the number of organisms used is 
142. Solomon, H. A., and Somkin, E.: An Improved Method of Obtaining 
Sustained Controlled Hyperpyrexia with Triple Typhoid Vaccine, Am. J. M. Sc. 


203:736 (May) 1942. 
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determined in a manner similar to that of the single injection technique, name 
02 or .03 cc. of triple typhoid vaccine for the first, .1, .2, .4 cc. and so on for tl 
succeeding ones. 

It is wise to start with a very small number of organisms for the first trea 
ment as there is often a prolonged febrile response and a secondary rise lastit 
1 to 2 days. For this reason, we are inclined to feel that since the first injectiv 
with its variable response is so often apt to give but a poor temperature elevatio: 
it is simpler to administer only 1 injection of triple typhoid vaccine for the firs: 
session. The temperature elevation should be allowed to subside before starting 
the next treatment. The infusion should not be continued for longer than 6 hour 
until the febrile responses are properly gauged. 


Combined Fever Therapy and Chemotherapy.—An extensive critical 
review of the treatment of syphilis with artificial fever combined wit! 
chemotherapeutic agents has appeared as a supplement to Venereal 
Disease Information. The results of the ten years’ experience of the 
authors, Simpson, Kendell and Rose,'** with the method, together with 
information included in reports to them by other investigators with 
experience in the field, is summarized as follows: 

1. After a decade of rich and constantly enlarging experience with physicall) 
induced artificial-fever therapy, the successful results achieved by many workers in 
many lands are sufficiently comparable to justify the categoric statement that arti- 
ficial-fever therapy is at least as effective as malarial therapy in the managemen: 
of symptomatic or asymptomatic neurosyphilis. In the hands of many reliabk 
investigators artificial-fever therapy has yielded significantly superior results 
Patients who have not responded well to malarial therapy have been benefited b 
subsequent artificial-fever therapy. 

2. There is unmistakable evidence that the extent of clinical improvement in 
neurosyphilitic patients is related directly to the height and the duration of 
fever. . . . There is no longer any valid reason to assume that the malarial 
plasmodium exerts any specific effect upon Spirochaeta pallida. 

3. Several investigators who have had long experience with malarial therapy 
and with artificial-fever therapy have abandoned malarial therapy in favor of 
artificial-fever therapy. This decision was determined largely by the observations 
that (a) patients tolerate artificial-fever therapy more readily, (b) a high proportion 
of neurosyphilitic patients can be treated with artificial fever on an ambulatory 
basis without interruption of gainful employment, and (c) treatment complications 
are minimized with artificial-fever therapy. 

4. Since continuous hospitalization is not a requirement for treatment with 
artificial fever of most neurosyphilitic patients, the cost of the treatment is not 
necessarily greater than with malarial therapy. If the patient remains at his 
regular employment during the course of artificial-fever therapy, the cost is usuall) 
much less. 

5. The employment of auxiliary chemotherapy in conjunction with any type of 
fever therapy is an essential requirement. There is evidence that the concurrent 

143. Simpson, W. M.; Kendell, H. W., and Rose, D. L.: The Treatment of 
Syphilis with Artificial Fever Combined with Chemotherapy: Results of Ten 
Years Experience, Ven. Dis. Inform., 1942, supp. 16. 
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{ chemotherapy with artificial-fever therapy increases the therapeutic effective 
s of both agencies. 
The hazards inherent in the various physical modalities used for the production 


rtificial fever during the first few years of the undertaking have been largely 


minated. 
7. Developments of the past few years have demonstrated that equally favorable 
nical and serologic results may be obtained with fewer total hours of artificial- 


ever therapy, applied in shorter individual sessions at more frequent 
his practice permits the treatment of more patients at less cost. 


intervals 


8. The excellent results following the use of combined fever-chemotherapy in 
ises Of asymptomatic neurosyphilis indicate that the patient’s best interests are 
served by the prompt administration of this form of treatment. 

9. The exudative forms of ocular syphilis, in contrast to the degenerative lesions, 
sually respond promptly and favorably to combined artificial fever-chemotherapy 
Procrastination should be avoided in administering fever therapy in cases of 
exudative ocular syphilis in which chemotherapy is ineffective. There is reason to 
believe that primary optic atrophy may sometimes be improved or arrested by fever 
hemotherapy. 

10. The addition of artificial-fever therapy to the program of chemotherapy will 
produce serologic reversal in the majority of patients with resistant seropositive 
latent syphilis. 

11. The general recognition of the inadequacies of present-day chemotherapeutic 
programs in the management of early syphilis has led to investigations of the pos- 
sible usefulness of artificial-fever therapy combined with chemotherapy in such 
cases. There is a growing body of evidence which indicates that artificial fever 
intensifies and fortifies the effectiveness of antisyphilitic chemical compounds. It 
seems possible that the time, effort, and expense required for the eradication of 
early syphilis may be lessened as the result of future researches in this direction. At 
the present time such methods of treatment should be considered strictly experi- 
mental. The results achieved thus far, however, should stimulate other investigators 
to engage in long-term, controlled experiments with a view to the introduction of 
more rapid, more certain, less dangerous, and less costly methods of treatment. 

12. In the hands of skilled and devoted workers, artificial-fever therapy provides 


the venereologist with a potent therapeutic weapon. 


Metrazol Shock Therapy of Psychoses Associated with Dementia 
Paralytica.—It is a not uncommon clinical experience in the treatment 
of patients with dementia paralytica that despite improvement in the 
abnormal condition of the spinal fluid a patient may remain psychotic. 
Attempting to benefit this group of patients, Kenyon, Lozoff and Rapa- 
port +#* have treated 16 psychotic patients with metrazol. Twelve of 
these patients had previously received fever therapy; 4 had not had 
After convulsions induced by metrazol, 2 of the fever- 


such treatment. 
5 others 


treated patients were improved sufficiently to be paroled, 
were improved somewhat and the remaining 5 did not receive any 
144. Kenyon, V. 
the Treatment of the Psychosis of 
Psychiat. 46:884 (Nov.) 1941. 
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benefit. No particular danger was noted in inducing metrazol convul- 
sions in patients with dementia paralytica, and their reactions simulated 
those of patients with functional psychoses. The authors feel that 
metrazol shock therapy is warranted in those instances of dementia 
paralytica in which the psychosis does not respond to the usual treat- 
ment, including hyperpyrexia. 

Vitamin Therapy of Tabes Dorsalis——It is now generally accepted 
that all patients with tabes dorsalis have syphilitic involvement of the 
central nervous system, but there is some doubt as to whether all the 
signs and symptoms of the tabetic patient are due entirely to syphilis. 
Several recorded experiments in animals suggest that certain dietary 
constituents are required for maintaining normal myelination. 

Stone **° has treated 18 patients with advanced tabes dorsalis with 
the vitamin B complex, vitamin B, and vitamin E for periods ranging 
from three months to two years. Seventeen of the 18 patients received 
intraspinal injections of thiamine hydrochloride in doses ranging from 
10 to 50 mg., with one to six treatments per patient. All of them also 
received vitamin B complex and wheat germ oil orally. Definite 
improvement is recorded in gait, muscle strength and tone, coordination, 
function of the bladder, reduction of frequency of gastric crises and 
lightning pains. Neither severe reaction nor death resulted from the 
treatment. Intraspinal administration of thiamine hydrochloride and 
oral administration of vitamin E and the vitamin B complex may be 
used concurrently with fever therapy or arsenotherapy. Stone believes 
that the therapeutic results of fever are enhanced and that tolerance 
to arsenic and heavy metals is increased thereby. 


Degeneration of the Spinal Cord Produced Experimentally by Dietary 
Means.—Mitchell '*° was able experimentally to produce ataxia and 
demyelination of the posterior roots in young pigs fed a synthetic diet 
which supplied normal growth requirements. These changes could not 
be related to any vitamin deficiency, and the author suggests that the 
abnormalities of the posterior column were due to a lack of some 
essential inorganic microconstituent of the diet, possibly copper, rather 
than to a want of any known vitamin. 

Sullivan and his co-workers **7 have produced experimentally a 
generalized pruritic exfoliative dermatitis in young rats fed a ration 


145. Stone, S.: Vitamin B and E Therapy in Tabes Dorsalis, J. Nerv. & 
Ment. Dis. 95:156 (Feb.) 1942. 

146. Mitchell, D.: Spinal Cord Degeneration Produced by Dietary Means: 
Demyelinization of Posterior Roots in Young Pigs Fed Synthetic Diet Which 
Supplied Normal Growth and Appeared to Be Biologically Complete, Brain 64: 
165 (Sept.) 1941. 

147. Sullivan, M.; Kolb, L., and Nicholls, J.: Nutritional Dermatoses in the 
Rat: VII. Notes on the Posture, Gait and Hypertonicity Resulting from a Diet 
Containing Unheated, Dried Egg White as the Source of Protein, Bull. Johns 
Hopkins Hosp. 70:177 (Feb.) 1942. 
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At the height of the dermatitis abnormal 


mtaining uncooked egg white. 
After 


posture, abnormal gait and hypertonicity were usually observed. 
several days of treatment with biotin concentrates or foodstuffs con- 
taining biotin (vitamin H concentrate) the last-mentioned signs were 
rapidly alleviated. 

Neurogenic Bladder—Emmett and Beare *** briefly discuss the theo- 
retic considerations of disturbances of the bladder associated with tabes 
dorsalis and point out that it is only necessary to read the scanty literature 
on vesical disturbances in this disease to realize that the subject is still 
one of the mysteries of medicine. This study is based on the case 
records of 977 patients with a condition given the diagnosis of tabes 
dorsalis at the Mayo Clinic during the seven year period 1934 to 1940, 
inclusive. Seventy-nine per cent of this group were males, and 21 per 
cent females. The majority of patients, 670 (69 per cent), were in 
the age groups from 40 to 59 years. Of the entire group of 977 
patients, 419 (42.8 per cent) complained of symptoms referable to 
the urinary bladder. 

These symptoms complained of by the 419 patients (74 females, 
345 males) are listed; the most commonly observed were incontinence, 
hesitancy, poor stream, nocturia, terminal dribbling, frequent desire to 
void and inability to tell when the bladder was full. Aside from incon- 
tinence and inability to tell when the bladder was full, the symptoms in 
the males were those commonly associated with obstruction of the 
vesical neck. Many of the patients in the series did not have residual 
urine measured, but in general, residual urine was more common in 
the males than in the females. Of the 196 male patients who were 
catheterized, only 77 had more than 150 cc. of residual urine. Only 
150 male patients complained of incontinence; since only 77 of these 
were found to have more than 150 cc. of residual urine, certainly not 
more than 50 per cent of incontinence was due to the overflow type. 

The authors then discuss various types of incontinence and point 
out that in persons with continuous leakage there is frequently retention 
of more than 150 cc. of urine, and therefore incontinence in these 
patients probably is of the so-called overflow type. 

Only 129 of the 419 patients were subjected to cystoscopic examina- 
tion. The size of the trabeculae in the bladders of these patients varied 
greatly. The old dictum that there are fine trabeculae in a neurogenic 
bladder and coarse trabeculae in a bladder obstructed at the vesical 
neck may be seriously questioned. Of the 111 male patients subjected 
to cystoscopic examination, 61 (55 per cent) had definite obstruction 


148. Emmett, J. L., and Beare, J. B.: Bladder Difficulties of Tabetic Patients, 
with Special Reference to Treatment by Transurethral Resection, J. A. M. <A. 


117:1930 (Dec. 6) 1941. 
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of the vesical neck. This was due in 49 instances to lobar hypertrophy ; 
in 10 to median bars, contractures of the vesical neck or carcinoma, 
and in 2 to various combinations of the conditions in the two preceding 
groups. The incidence of relaxation of the vesical neck in the incon 
tinent group was somewhat higher. 

Of the 345 male patients who had vesical symptoms, 35 were sub- 
jected to transurethral prostatic resection. In some cases the urinary 
retention resulted from a simple obstruction of the vesical neck and 
tabes dorsalis was purely coincidental. In the majority, however, it 
was difficult to decide whether vesical dysfunction was the result of 
primary neurogenic atony, obstruction of the vesical neck with secondary 
atony or a combination of the two. 

The results of transurethral resection were gratifying. Residual 
urine was eliminated in almost all cases. Of the 13 patients in this 
group who suffered from incontinence prior to operation, 11 were 
completely relieved of this condition and 2 were considerably helped. 
Incontinence was never produced by the operation itself. The authors 
believe that there is no more danger of incontinence following trans- 
urethral resection in patients with tabes dorsalis than in patients with 
other conditions. In the group subjected to surgical procedures were 
19 patients in whom it was felt that part if not all of the vesical dysfunc- 
tion was due to tabes. However, 15 of these patients obtained excellent 
results, and the condition in 4 was definitely improved. The authors say : 


As far as the subject of incontinence is concerned, it seems to us that this con- 
dition in cases of tabes dorsalis is chiefly of two general types, (1) overflow from 
a distended bladder and (2) intermittent involuntary urination or the occasional 
loss of a small amount of urine before micturition takes place. This urine is lost 
apparently because there is so much sensory loss that the patient is not aware the 
micturition is about to begin. 

We have no clinical data that would tend to confirm the theory that increased 
tone of the external urethral sphincter of tabetic patients may contribute to the 
urinary retention and difficult micturition. All of the data obtained from this 
study point to the fact that fibrosis or contracture of the internal (vesical) 
sphincter or obstruction in this situation produced by the enlargement of the prostate 
gland is more likely to be responsible. If any obstruction is present, transurethral 
resection of the vesical neck will yield brilliant results in many cases. As far 
as we are aware, any local treatment of the external urethral sphincter has been of 
no benefit in any of these cases. Any tabetic patient who has difficulty in voiding, 
incontinence (especially of the overflow variety), residual urine and some demon- 
strable obstruction of the vesical neck has an excellent chance of relief of symptoms 
by compiete transurethral resection. 


Nesbit and Gordon ‘** believe that in the autonomous neurogenic 
bladder the detrusor muscles become hypertonic and that the circularly 


149. Nesbit, R. M., and Gordon, W. G.: Surgical Treatment of Autonomous 
Neurogenic Bladder, J. A. M. A. 117:1935 (Dec. 6) 1941. 
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nged fibers at the neck of the bladder described as the internal 
incter share in the hypertonicity of these muscles. In their opinion 
is hypertonic internal sphincter acts as a definite obstruction, analogous 
contracture of the vesical neck. As a result of this condition urine 
innot escape from the bladder until the intravesical pressure *exceeds 
e obstruction at the outlet. The authors believe that since nothing can 
be done about restoring the destroyed innervation of the neurogenic 
bladder, surgical treatment should be aimed at removing the obstructive 
factor. They summarize as follows: 

The autonomous neurogenic bladder results from destructive lesions of the conus 
terminalis and cauda equina. Since the internal sphincter shares in the hyper 
tonicity of the bladder, it acts as an outlet obstruction. As with any outlet obstruc 
tion, bladder decompensation and damage to the upper urinary tract will ultimately 
result if the condition persists for a sufficiently long time. 

Modern treatment of the autonomous neurogenic bladder attempts to relieve 
the outlet obstruction. Presacral neurectomy has not proved satisfactory in our 
experience. Transurethral sphincterotomy yields more gratifying results, par 
ticularly if undertaken before the bladder has decompensated 


Surgical Treatment of Optic Chiasm Arachnotditis—Schaub,'** dis- 
cussing the surgical treatment of optic chiasm arachnoiditis due to 
syphilis, states that in the past two years he has encountered 10 cases 
in which the diagnosis of this condition was verified at operation. In 
all cases the decline of visual acuity and visual fields, together with 
ophthalmoscopic signs of atrophy, were rapidly progressive, and in 9 
of the 10 cases the process was arrested by operation. Schaub believes 
that no patient with failing vision due to syphilitic atrophy of the optic 
nerve should be permitted to go blind without considering surgical 
intervention. The operative risk, whether or not tabes or dementia 
paralytica complicates the picture, is considered less than that associated 
with the surgical treatment of a tumor. 


Orthostatic Circulatory Insufficiency in Tabes Dorsalis.—Spingarn 
and Hitzig*** call attention to the association of tabes dorsalis with 
orthostatic circulatory insufficiency. Three tabetic patients observed 
by them showed, in varying degrees, falling blood pressure, diminished 
venous return and impaired cerebral blood supply on the assumption 
of an erect position. Carotid sinus hypersensitivity was present in 2 
of the patients. The recognition of such impaired orthostatic adjust- 


150. Schaub, C. F.: Surgical Treatment of Syphilitic Optic Atrophy (Syph- 
ilitic Optico-Chiasmatic Arachnoiditis), Dis. Eye, Ear, Nose & Throat 1:326 
(Nov.) 1941. 

151. Spingarn, C. L., and Hitzig, W. M.: Orthostatic Circulatory Insuffi- 
ciency: Its Occurrence in Tabes Dorsalis and Addison’s Disease, Arch. Int. 
Med. 69:23 (Jan.) 1942. 
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ment in patients with tabes may clarify the significance of vertigo ar 
fainting of which tabetic patients may complain. 

Injury to the Intervertebral Disk from Lumbar Puncture —Munt 
and Harding *** have demonstrated roentgenographically that perforating 
injury to the posterior portion of the annulus fibrosis is a distinct pos 
sibility during lumbar puncture whenever the needle penetrates to: 
deeply. The authors recommend the abandonment of forced flexior 
of the spine and the use of the interspace between the last lumba: 
and the first sacral vertebra to decrease the possibility of this injury. 

Composition of Spinal Fluid Protein ——The protein content of cer 
brospinal fluid is of significance in the diagnosis of many neurologi: 
disorders, including neurosyphilis. Little is known, however, about th: 
origin or the composition of spinal fluid proteins or of the variations 
in composition which accompany disease states. Kabat, Landow and 
Moore,’** who have used the Tiselius electrophoresis apparatus in the 
study of spinal fluid protein, note that the electrophoretic pattern of 
cerebrospinal fluid resembles that of blood plasma. Alterations in the 
composition of the serum proteins produce similar changes in the spinal 
fluid patterns. Colloidal gold activity with spinal fluid drawn from a 
person in a disease state is associated with the gamma globulin. 

Barrier Between the Blood and the Brain.—Friedemann *** has 
reviewed the facts relative to the blood-brain barrier which determines 
the distribution of substances between the blood and the central nervous 
system (as distinct from the barrier between the blood and the spinal 
fluid). This barrier is localized in the capillaries of the central nervous 
system which are endowed with selective permeability. The experi- 
mental evidence seems to indicate that the ability of substances to pass 
these capillaries is determined by their electrochemical properties. The 
cerebral capillaries are permeable to substances carrying a positive charge 
or no charge at the py of the blood, while they are impermeable to 
those carrying a negative charge. No attempt has yet been made to 
correlate the electrical charge of S. pallida with its ability to pass the 
capillaries of the central nervous system, although such a study would 
be of interest in connection with the much discussed problem of the 
existence of neurotropic strains of S. pallida. 

152. Munro, D., and Harding, W. D., II.: Lumbar Puncture: Its Potential 
Role in the Production of Injuries to the Intervertebral Disk, J. A. M. A. 119: 
482 (June 6) 1942. 

153. Kabat, E. A.; Landow, H., and Moore, D. H.: Electrophoretic Patterns 
of Concentrated Cerebrospinal Fluid, Proc. Soc. Exper. Biol. & Med. 49:260 
(Feb.) 1942. 

154. Friedemann, U.: Blood-Brain Barrier, Physiol. Rev. 22:125 (April) 1942 
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SYPHILIS AND PREGNANCY 
Management.—Howard *** reviews the pathogenesis, diagnosis and 
anagement of syphilis in the pregnant woman. The duration of the 
nfection in the mother and the treatment of the mother before and 
luring pregnancy are considered the two major factors on which the 
ealth of the infant depends. Proper management requires follow-up 

examinations of the baby. The author believes: 


The outlook for the control of congenital syphilis is encouraging in view of the 





pidly declining incidence of early syphilis, improved treatment for syphilis both 
before and during pregnancy, and the better understood diagnostic criteria for th 
liagnosis of congenital syphilis. The routine blood testing of pregnant women should 


ilso be effective in preventing congenital infection. 


Benensohn *** presents the results of therapy in 789 of 935 syphilitic 
pregnant women studied. The diagnosis of syphilis was based on the 
presence of a positive serologic reaction for syphilis, a history of early 
syphilis, previous stillbirths, premature labor, late abortions or positive 
serologic reactions for syphilis in the husband. 

Routine treatment given to pregnant women in this clinic consists 
of concomitant weekly injections of 0.6 Gm. of neoarsphenamine and 
0.13 Gm. of bismuth subsalicylate. The patients were divided into two 
groups based on the results of treatment, failure and “salvage.” Failures 
included all patients aborting beyond the fourth month, those prematurely 
delivered of macerated or nonmacerated syphilitic fetuses, those delivered 
of stillborn fetuses or infants dying soon after birth and all infants who 
after birth presented evidence of congenital syphilis. The salvaged 
group included all infants followed for at least six weeks, during whic! 
time there was no evidence of congenital syphilis. 

Of the 935 pregnant women studied, 789 were treated. For 54 of 
these, treatment resulted in failure. Therefore, 93.3 per cent of the 
infants were salvaged. Among 146 untreated patients, results in 58 
(39 per cent) were considered failures. Better results are expected if 
patients receive more than ten treatments. However, a minimum amount 
of treatment was better than no treatment at all. The present series of 
patients was broken up into 608 patients who had not been previously 
treated and 327 who had received prior treatment. The results seem 
definitely better not only if the mother is treated with ten or more doses 
of an antisyphilitic compound during the course of pregnancy but if 
treatment has been given before pregnancy occurs. 

155. Howard, E. B.: The Significance of Syphilis in Pregnancy, Ven. Dis 
Inform. 22:387 (Nov.) 1941. 

156. Benensohn, S. J.: Pregnancy in the Syphilitic Mother: A Study of 
Nine Hundred and Thirty-Five Pregnancies at the Cook County Hospital, Am. 
J. Obst. & Gynec. 43:508 (March) 1942. 
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The incidence of congenitally syphilitic children is extremely hig! 
if secondary syphilitic lesions occur during pregnancy. In 9 patients 
with such lesions there were 5 in whom treatment failed. However 
only 2 of the 5 patients received adequate therapy. Because of this 
high incidence of congenitally syphilitic children, resulting from a com 
bination of pregnancy and early syphilis, 8 subsequent patients have 
been treated by means of the five day intensive therapy plan. The 
first of these had a primary lesion at term and was given forty-eight 
hours of continuous intravenous drip therapy, after which time she 
was delivered of a nonsyphilitic infant. The second had secondary 
syphilis at the eight month of pregnancy and was treated intensivel) 
for five days, receiving 1,200 mg. of mapharsen. One month later she 
was delivered of a nonsyphilitic infant. Two additional patients gave 
birth to nonsyphilitic children; 1 patient aborted in the third month 
of pregnancy several days after completing her therapy. The other 3 
patients were undelivered at the time this paper was published. 

The data of Plass,'*’ which detail the experiences of members of 
the department of obstetrics and gynecology of the State University of 
lowa over a thirteen year period, indicate that the fate of the offspring 
of syphilitic women appears to depend less on the duration of the 
infection at the time of conception than on the extent of treatment 
during pregnancy. The best results were obtained when treatment 
during pregnancy followed anteconceptional therapy. In the author’s 
opinion, unsupported by controlled observations, the pregnant woman 
with syphilis is “especially likely to develop treatment reactions to the 
arsenical antisyphilitic drugs.” 

Rolindo’s *** study of the placentas from syphilitic women shows 
that among those who were untreated for the disease there was more 
infiltration of the decidua basalis; greater hyperplasia of the villi, also 
with infiltration ; more infarcts, and greater infiltration of the umbilical 
cord and the fetal membranes than among women who had received 
antisyphilitic treatment during pregnancy. 

Legal Aspects of Syphilis and Pregnancy.—It has been more than 
twenty-five years since the first legal attempts were made to control 
the transmission of syphilis from one partner in marriage to the other. 
Peckham '*° summarizes the pros and cons of legislation relating to 
premarital and antepartum serologic tests. Emphasizing the efficacy of 
modern treatment in the prevention of congenital syphilis, the author 
expresses the belief that congenital infection will practically, if not 


157. Plass, E. D.: Syphilis in Obstetrics, Am. J. Obst. & Gynec. 48:484 
(March) 1942. 

158. Rolindo, O.: Da influencia da sifilis na interrupgao da prenhez, Imprensa 
med. 18:87 (Dec.) 1941. 

159. Peckham, C. H., Jr.: Legal and Therapeutic Aspects of Syphilis and 
Pregnancy, J. A. M. A. 117:1863 (Nov. 29) 1941. 
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tirely, disappear as soon as all women consult their physicians early 

pregnancy and the value of routine serologic tests and treatment 
ecomes universally understood, and that legal requirement of pre 
irital and antepartum serologic tests contributes to the eradication 

syphilis. 

Administration of Clinics for Pregnant Women with Syphilis 
Ingraham and Ingraham **° indicate the need of special consideration 
r the pregnant woman with syphilis, both before and after delivery 





From the administrative point of view the authors feel that congenital 
syphilis best can be prevented by the establishment of a special family 
clinic for the antepartum and postpartum treatment of the syphilitic 
pregnant woman and her newborn child. Such a clinic should be 
staffed by medical and attendance follow-up personnel with a special 
interest and training in control of syphilis. Facilitation of prompt and 
adequate treatment both for mother and for child is claimed for this 
administrative service. 
CONGENITAL SYPHILIS 

Incidence.—Wile and Mundt '*' have analyzed the records of 500 
patients to determine the frequency of the various manifestations of 
untreated congenital syphilis and the combinations in which they 
occurred. Their patients were divided into an infantile and a tardive 
group, the former including, patients up to the age of 2 years and the 
latter all others. 

In the infantile group the authors made the following observations : 
1. Except for four doubtful reactions the blood of all patients had 
strongly positive serologic reactions for syphilis. The reactions of the 
spinal fluid for syphilis were positive in 47 per cent of the 19 patients 
tested. 2. Involvement of the eyes and ears was uncommon. 3. Eighteen 
per cent had snuffles, a condition occurring three times as often in 
girls as in boys. 4. Twenty-seven per cent had cutaneous eruptions 
due to syphilis. Lesions of a mucous membrane were rare. 5. One 
third of the patients had a significant generalized lymphadenopathy. 
6. Splenomegaly was present in 2 per cent of the group, and in 3 per 
cent both the liver and the spleen were enlarged. 7. Five per cent 
had active bone lesions and another 12 per cent inactive involvement 
of bone. Thirty-eight per cent of the patients presented developmental 
bone stigmas. 8. Of the 9 patients with neurosyphilis, one third were 
asymptomatic and one third had meningovascular syphilis. 





160. Ingraham, L. B., and Ingraham, N. R., Jr.: Prevention of Congenital 
Syphilis in Large Urban Hospital: Study of Clinic Administration, Am. J. Syph., 
Gonor. & Ven. Dis. 25:731 (Nov.) 1941. 

161. Wile, U. J., and Mundt, L. K.: Congenital Syphilis: A Statistical Study 
with Special Regard to Sex Incidence, Am. J. Syph., Gonor. & Ven. Dis. 26:70 
(Jan.) 1942. 
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The following observations were made on the tardive grouy 



























1. Serologic reactions for syphilis were positive in 90 per cent. Twenty 
seven per cent of 343 patients whose spinal fluid was tested had positive 
reactions for syphilis. 2. Eight per cent presented cutaneous changes 
of which the most frequent was rhagades. 3. The most frequent 
abnormality of the nose and throat was saddle deformity, with an 
incidence of 10 per cent. 4, Deafness due to abnormality of the eighth 
nerve was reported in 6 per cent of the patients. 5. Fifty-nine per cent 
had ocular lesions. Interstitial keratitis, the most frequent manifesta- 
tion of late congenital syphilis, occurred in 44 per cent of the patients, 
affecting females twice as often as males. 6. Thirty-one per cent of 
patients over the age of 6 had Hutchinson teeth, and in another 16 per 
cent the teeth were suggestively hutchinsonian. 7. Arthritis was an 
unusual finding. Clutton joints were reported in 2 per cent of the 
patients. 8. Hutchinson teeth were observed no more frequently in 
patients with interstitial keratitis than in those without. Deafness, 
however, occurred twice as often in association with interstitial keratitis 
as it did alone, and the same was true for Clutton joints. Hutchinson’s 
triad occurred 9 times. 9. Serologic reactions for syphilis were positive 
in the same proportion in patients with and in those without interstitial 
keratitis. The spinal fluid gave a positive reaction for syphilis only 
half as frequently in patients with interstitial keratitis as in the entire 
group. 10. Bone lesions occurred in 39 per cent of the group. 11. In 
each type of clinical neurosyphilis males were affected more frequently 
than females. In 27 per cent of the group the spinal fluid gave a posi- 
tive reaction for syphilis, and half of these patients were asymptomatic. 

Stigmas of Congenital Infection.—Krantz ‘*? evaluates radial scars 
of the lips as a stigma of congenital syphilis. Other diseases, such as 
eczema, may produce these scars, but the author believes congenital 
syphilis to be the most frequent cause. The presence of radial scarring 
about the lips, especially when there is involvement of the vermilion 
border of the lips themselves or when the scarring is extensive, should 
always suggest the possibility of syphilitic infection. 

Oldach *** presents an evaluation of two physical signs considered 
by some to be stigmas of congenital syphilis. Among 92 patients with 
proved congenital infection, he encountered 5 with the swelling of the 
sternal end of either clavicle caused by syphilitic osteoperiostitis known 
as Higonmenakis’s sign. Among the group were 3 patients with 
DuBois’ sign, shortening of the fifth finger supposedly due to dys- 

162. Krantz, W.: Sind radiare Lippennarben ein verlassliches Stigma der 
konnatalen Syphilis? Dermat. Wchnschr. 112:369 (May) 1941. 

163. Oldach, F. A.: Zur Bewertung des Klavikelsymptoms und des Klein- 
fingerzeichens bei der connatalen Lues, Deutsche med. Wchnschr. 67:487 (May 2) 
194] 
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rophy of the middle phalanx. The latter sign, however, was also 
ncountered 8 times in 123 nonsyphilitic persons, and the author does 
not regard it as a true stigma of congenital syphilis. 

Fortes,*** radiologist to the Hospital Jesus in Rio de Janeiro, sur- 
veys his experience with osseous syphilis in infants and children. In 
a profusely illustrated article he discusses syphilitic osteochondritis, 
steoperiostitis and osteomyelitis and the differential diagnosis of rickets 
and scurvy. 

Dental Abnormalities Associated with Congenital Syphilis 


\lzaga and Sundblad '® discuss the dental abnormalities encountered 
incisors and 


De 


in 125 patients with congenital syphilis. Hutchinson 
agenesis of the lateral incisors are considered pathognomonic, but the 
cusp of Carabelli and the separation of upper central incisors (Gaucher's 
sign) are not. Retardation of the second dentition was no more fre 
quent in persons with congenital syphilis than in normal subjects. 
Caries of the first molar was observed in 65 per cent of the patients 
with syphilis. 

Attempting an analysis of the literature and of his own experience 
regarding congenital syphilis as an etiologic factor in malocclusion of 
the teeth, Stathers *** finds that no particular type of malocclusion 
occurs with sufficient frequency to be considered characteristic. 

According to Anderson,'*’ in congenital syphilis there is a tendency 
toward a symmetric enamel defect characterized by thinning, pitting 
and grooving. The changes are similar to those due to rickets, although 
in syphilis the entire enamel is more likely to be involved. 

Syphilitic Aortitis in Congenital Syphilis——-Yampolsky and Powel '** 
have reviewed the literature on reported cases of syphilitic aortitis and 
aortic insufficiency in congenitally syphilitic children. They give a 
detailed report of a 9 year old Negress who came to the hospital com 
plaining of shortness of breath, vomiting and pain in the stomach an 
the chest. The child’s family history was negative except that at birth 
her mother was known to have had a positive serologic reaction for 
f the patient were also 


} 


i 


syphilis, and the cord and the sinus blood o 





>. 


164. Fortes, J. F.: Lues 6ssea da premeira infancia, Rev. méd. munic. 3:7 
(Jan.) 1942. 
165. de Alzaga, S., and Sundblad, R. R.: Anomalias dentarias en la sifilis 
congénita, Semana méd. 49:605 (March 26) 1942. 
166. Stathers, F. R.: Congenital Syphilis and Malocclusions of the Teeth 
Am. J. Orthodontics 28:138 (March) 1942 
B. G.: Developmental Enamel Defects, Am. J. Dis. Child. 


167. Anderson, 
63:154 (Jan.) 1942. 

168. Yampolsky, J., and Powel, C. C. 
in Young Children: Review of the Literature and Report of a Case, 
Dis. Child. 63:371 (Feb.) 1942. 


Syphilitic Aortitis of Congenital Origin 
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reported as giving positive reactions for syphilis. The child had_ bee 

quite well until the present illness and had not suffered from short 
ness of breath or pain in her joints. No stigmas of congenital syphili 
vere noted on physical examination. Attention was primarily directe: 
to the heart; the rate was 136 per minute; there was a gallop rhythm 
and a soft systolic murmur was heard at the apex. The heart was 
enlarged to the left and downward. Laboratory studies revealed leuko 
cytosis and a positive serologic reaction for syphilis. Roentgen exami 
nation of the chest showed the heart to be enlarged in all diameters, 
but particularly was there enlargement of the left ventricle. An electro 
cardiogram showed a normal PR interval with slurring of the QRS 
complexes and a slight depression of the ST segments in leads I and I] 
The electrocardiogram was interpreted as showing myocardial disease. 
As a result of the clinical findings, the authors felt that it was only 
proper to make a diagnosis of congestive heart failure following rheu- 
matic myocarditis with mitral valvulitis. 

At necropsy the heart was carefully examined, and there was found 
no disease of the tricuspid, the mitral or the pulmonary valve. Except 
for slight widening of the commissures between the aortic cusps, the 
aortic valves were not remarkable. The intima of the aorta appeared 
edematous and lay in numerous longitudinal folds. This wrinkling 
and edema of the aorta were seen throughout the entire aortic arch. 
The microscopic appearance of the aorta was consistent with a diag- 
nosis of syphilitic aortitis. Also observed was marked narrowing of 
the ostiums of the coronary arteries. 

The authors believe that since there was no history or evidence 
of acquired syphilis on the external genitalia, this possibility must be 
excluded as a factor in the cause of death. The authors believe that 
the clinical and pathologic findings definitely point to the congenital 
origin of the aortitis. 

Interstitial Keratitis—Arena*® reports the results of treatment of 
7 patients with syphilitic interstitial keratitis with a sulfonamide com- 
pound. The purpose of the report is to stimulate interest in this type 
of therapy, so that further controlled studies will be made. 

In this series all children had bilateral interstitial keratitis; only 1 
had received previous antisyphilitic treatment. Five of the children 
received sulfanilamide; 1 received sulfapyridine (2-[paraaminobenzene- 
sulfonamido]|-pyridine), and 1 received sulfathiazole (2-[paraamino- 
benzenesulfonamido]-thiazole). Along with this therapy antisyphilitic 
treatment was given. Photophobia and clouding of the cornea cleared 
up with remarkable rapidity within one to three weeks. It is felt that 
169. Arena, J. M.: The Use of Sulfonamides in the Treatment of Syphilitic 
Keratitis, J. Pediat. 20:421 (April) 1942. 
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is could only be due to the action of the sulfonamide compounds, 
nce antisyphilitic therapy consisted of one or two doses of a prepa 
ition containing bismuth administered intramuscularly. No attempt 
as yet been made to apply the drugs locally. The author realizes 
that there is no evidence to substantiate the use of sulfonamide com- 
pounds in the treatment of this condition, since previous reports would 
indicate that they were not effective in the treatment of syphilitic 
infections. 

Congenital Syphilis in the Third Generation. 
» congenital syphilis in the third 


Werner has 


reviewed the literature pertaining t 
generation, adding 3 probable cases. Twenty-five of 47 cases culled 
from the literature are accepted as true infections in the third generation. 
In this group interstitial keratitis, Hutchinson teeth and tibial peri 
ostitis were the most frequent manifestations, with polar cataract, 
chorioretinitis and optic atrophy less frequently observed. Nonspecific 
dystrophies of one kind or another were noted in the majority of cases, 
and the author believes these stigmas merit special consideration. 


SYPHILIS AND OTHER DISEASES 


Syphilis and Lymphogranuloma Venereum.—In a study of the 


coexistence of lymphogranuloma venereum with other venereal diseases, 
Shaffer and his collaborators '*' studied 44 patients with syphilis. Of 
these patients, 30 white and 14 colored, 15 (34.1 per cent) had clinical 
evidence of lymphogranuloma venereum. The results of complement 
fixation tests for lymphogranuloma venereum were positive in 38 (86.4 
per cent), and the results of Frei tests with chick embryo antigen 
(lygranum) were positive in 28 (63.6 per cent). 

Syphilis and Hypertension.—Jacobs *** discusses the management 
of the hypertensive patient with syphilis. In his opinion antisyphilitic 
treatment is contraindicated (1) when congestive heart failure is present 
or impending, (2) when the hypertension is severe (200 systolic and 
120 diastolic), (3) when there has been recent coronary thrombosis 
or there are frequent attacks of angina pectoris considered not to be 
due to syphilitic aortitis, and (4) when the hypertensive patient is 
over 60 years of age. 


170. Werner, M.: Lues congenita in der dritten Generation. Ihre Symp 
tomatologie und Bedeutung ftir die Klinik. Mitteilung von drei Fallen von Lues 
ongenita der dritten Generation, Deutsches Arch. f. klin. Med. 187:435, 1941 
171. Shaffer, M. F.; Rake, G.; Grace, A. W.; McKee, C. M., and Jones 
H. P.: Lymphogranuloma Venereum Intercurrent with Other Venereal Diseases 
\m. J. Syph., Gonor. & Ven. Dis. 25:699 (Nov.) 1941 
172. Jacobs, S.: Syphilis and Hypertension, Urol. & 


\pril) 1942. 


Cutan. Rev. 46:24] 











914 ARCHIVES OF INTERNAL MEDICINE 


Royster, Lisa and Carroll‘ analyze the postmortem observations 
on the hearts of 33 patients with cardiac failure occurring in associatiot 
with combined hypertension and syphilis without aortic regurgitation 
Hypertrophy tended to be extreme. Arteriosclerosis of the coronary) 
arteries was notably more severe than that encountered in the hearts 
of patients m comparable age groups with hypertension not compli- 
cated by syphilis. Damage to the myocardium was extensive and 
attended by diverse pathologic processes, among which infection, botl 
valvular and extracardiac, predominated. The authors note that the 
clinical course of their hypertensive patients with syphilis after cardiac 
failure supervened was strikingly similar to that of patients with syphi 
litic aortic regurgitation and failure. 


Syphilis and Rheumatic Heart Disease—Lisa, Solomon and Eck- 
stein *** report the anatomic observations in 14 cases of combined 
syphilitic aortic valvulitis and rheumatic heart disease. In 9 instances 
the aortic valve was affected by both a syphilitic and a rheumatic 
process. Syphilitic involvement of the coronary ostiums producing 
atresia or stenosis was noted 10 times. Rheumatic mitral valvulitis 
was present in all cases. Clinically, the course of the combined dis 
eases tended to be progressive and the response to therapy poor. In 
the great majority of cases the patients died within one and a hali 
years, many never having recovered from their first decompensation. 


Syphilis and Genital Lesions in the Female Due to Other Diseases.— 
Speiser ‘7° says that infectious lesions about the external genital organs 
of the female offer a particularly intriguing problem, since the same 
etiologic factor may produce variable lesions and different etiologic 
factors may produce similar lesions. There may be a coexistence of 
several infectious lesions. The incidence of genital lesions per thousand 
women admitted to the gynecologic service of Bellevue Hospital, New 
York, is as follows: primary syphilis, 1.4; secondary syphilis, 0.9: 
lymphogranuloma venereum, 5.2; granuloma inguinale, 0.4; chancroid, 
0.8; condyloma acuminata, 2.0, and abscess of Bartholin’s glands, 30.6 
It is pointed out that this is not the incidence of genital lesions among 
women admitted to the hospital as a whole. The characteristic lesions 
of gonorrhea, syphilis, chancroid, granuloma inguinale and lympho 


Heart in Combined Hypertension and Syphilis, Arch. Path. 32:64 (July) 1941 
174. Lisa, J. R.; Solomon, C., and Eckstein, D.: The Heart in Combined 
Syphilitic Aortic Valvulitis and Rheumatic Heart Disease, Arch. Path. 33:37 
(Jan.) 1942. 
175. Speiser, M. D.: Infectious Lesions About the External Genitals, witl 
Special Emphasis upon the Diagnosis, Am. J. Obst. & Gynec. 48:681 (April 
1942 


173. Royster, C. L.; Lisa, J. R., and Carroll, J.: Anatomic Findings in the 
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nuloma venereum are discussed. The common sites of chan 
in their order of decreasing frequency as the fourchet, la 


ra, labia minora, urethra, perineum, vagina, thigh and mons veneri 


Lis il 





must ever be mindful of the possibility of a syphilitic infectior 
en lesions appear on the external female genitalia, since in the various 
lities there are great differences in the appearance of the primary 
sion. For this reason, dark field examination should be made of 
iterial from all lesions on the female genitalia 
Under the discussion of chancroidal infections the author savs t 


iagnosis of chancroid should never be made without excluding 


philis because the lesions of the two diseases cannot be differen 
tiated clinically. It is pointed out that the original soft chancre pre 
des the hard syphilitic one, because the incubation period of the 
former is much shorter. Suggestive characteristics of the superimposed 
ard chancre make themselves manifest only after the first few weeks 


r the chancroid. 
3120 St. Paul Street 
1014 St. Paul Street. 
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Book Reviews 


Epilepsy and Cerebral Localization: A Study of the Mechanism, Treat- 
ment and Prevention of Epileptic Seizures. By Wilder Penfield and 
Theodore C. Erickson, with special chapters by Herbert H. Jasper and 
M. R. Harrower-Erickson. Price, $8. Pp. 623, with 163 illustrations 
Springfield, Ill.: Charles C. Thomas, Publisher, 1941. 


This comprehensive treatise on convulsive and allied disorders brings up t 
date existing knowledge on the subject and encompasses the authors’ numerous 
contributions in the field. Dedicated to Hughlings Jackson and Charles Sherring 
ton, the book effectively follows the former master in utilizing the phenomena 
of epilepsy in illuminating the details of cerebral function. It begins with a 
short history of epilepsy and continues with discussions of functional localization 
in the cerebral cortex; the mechanism of seizures; the types of lesions whict 
may give rise to attacks; predisposition and inheritance; medical, symptomatic 
and surgical treatment, and methods of case analysis. Cranial roentgenology, 
including pneumography and arteriography, is described, and special chapters by 
the associate authors are included on electroencephalography and _ psychologic 
studies of patients with epileptic seizures. An extensive bibliography and an 
index add to the usefulness of the book. 

There is no gainsaying that the book constitutes a definitive treatment of the 
subject. That its viewpoint is predominantly surgical is inevitable, considering 
the surgical interests of the authors, and perhaps can be excused, but it leads to 
a failure to give adequate consideration to the chemistry of the convulsive dis- 
orders, the role played by psychogenic factors in the precipitation of seizures and 
the place of psychotherapy in the management of patients with these disorders 
Such defects militate somewhat against the usefulness of the book to general 
practitioners, who treat the great bulk of epileptic patients, but leave it valuable 
to specialists, who are more apt to encounter bizzarre and exceptional types oi 
symptomatic convulsions due to trauma and tumor. 

Perhaps one should not quibble over matters of terminology. Despite gen- 
eral recognition of the disadvantages of the term “epilepsy,” no suitable substitute 
has appeared. There must be a radical difference between patients who are sub- 
ject to seizures throughout their whole lives without ever presenting evidence of 
structural disease of the brain and those who have attacks only because they 
have brain tumors. The authors use the term epilepsy to cover all conditions, 
and in the present state of knowledge (or ignorance) they may be justified. Yet 
in medical usage the word is coming more and more to be restricted to those 
conditions which are truly cryptogenic, and it seems scarcely right to speak of a 
patient as epileptic when he really suffers from cerebral tumor, eclampsia, Stokes- 
\dams syndrome or hypersensitivity of the carotid sinus reflex. The authors 
seem to be on even less defensible grounds when they classify as epilepsy the 
“dizziness,” vertigo, facia. and pharyngeal spasm and paresthesias, as well as 
the “threatend syncope,’ observed in cases of infratentorial tumor. Such symp- 
toms, occurring in other pathologic conditions in the posterior fossa, do not strike 
me as epileptic. It would seem more reasonable to restrict the term epilepsy t 
truly cryptogenic fits and to describe similar, symptomatic phenomena as simply 
epileptoid. 

Nevertheless the book is extremely valuable, particularly to neurosurgeons, 
as a compendium of knowledge on the subject and as a contribution to understand- 
ing of the functions of the cerebral cortex. The extensive chapter on electro- 
encephalography is particularly worth while, although future work in the field may 
prove this modern method of study to be less final in the diagnosis of epilepsy 
than is often thought. On the whole, the book is so extensive, so inclusive in its 
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atment of the many aspects of convulsive disorders and so exhaustive in its 
esentation of the authors’ important work in the surgical therapy of focal 
izures that no physician who would be well read can afford to neglect it 


Paroxysmalnaya Tachycardia. By Prof. M. E. Mandelstamm. Fp. 218, with 


- 


77 illustrations. Leningrad: Pediatric Medical Institute, 1940. 


This volume presents a well organized collection of information on all types 
of paroxysmal tachycardia and other disturbances of the cardiac rhythm. 

An extensive study of the subject has been carried on in Soviet Russia for 
the past ten or fifteen years, and this work points out the importance of a 
knowledge of disturbances of the cardiac rhythm and its relation to cardiovascular 
disease. 

A short historical review is followed by chapters on pathologic anatomy, 
experimental data, etiology, pathology and clinical symptoms. Following this 
the different forms of graphic representation are described, including sphygmo 
grams, phlebograms and electrocardiograms. 

The author then mentions the clinical and the physical signs by which the 
different tachycardias may be suspected. He deals with paroxysmal fibrillation 
and flutter and other arrhythmias that occur in transitory stages. There is a 
chapter on terminology. About a quarter of the book is devoted to clinical course, 
progress and treatment. 

The observations that are made are drawn from clinical cases encountered at 
the Institute. 

As therapeutic measures the author describes mechanical agents and drugs. 
Among the mechanical agents pressure on the carotid sinus and on the eyeball 
proved most effective in arresting paroxysmal attacks. 

The effect of drugs, such as digitalis, quinine, quinidine and mecholyl, which 
were successfully used in this study, is described in detail. 

The importance of prophylactic measures is stressed as well. There is included 
a vast bibliography drawn from the Russian, English, French and German literature 

It is most gratifying to learn that studies of this type have now reached a 
high level in the Soviet Union. This study is well worth the consideration of any 
one interested in cardiac arrhythmias. 


Synopsis of Ano-Rectal Disease. By Louis J. Hirschman, M.D., F.A.C.S 
Second edition. Price, $4.50. Pp. 315, with 182 text illustrations and 12 color 
plates. St. Louis: C. V. Mosby Company, 1942. 


It is apparently the desire of the author to present a concise discussion of those 
diseases of the anus and rectum which are amenable to office treatment. Of 
necessity, discussion of major diseases of this region had to be omitted. Never- 
theless wherever it is necessary, as in the discussion of a differential diagnosis, 
adequate reference to these conditions is made. Likewise, any discussion of 
pathologic aspects other than those referring to clinical findings was beyond the 
scope of this synopsis and consequently was not included. 

In limiting the major part of the discussion to the commoner diseases of the 
anus and rectum, the author has been able to present his subject in considerably 
more detail than would have been otherwise possible in a synopsis. The symp- 
tomatology, as well as the gross pathologic changes encountered in various diseases, 
is clearly and adequately discussed. The pitfalls and difficulties encountered in 
treating these diseases are stressed in the description of the choice of therapy 
Some of the therapeutic procedures presented as being tractable to an office practice 
may seem a little ambitious for an average physician's office. However, the author 
discusses the necessary equipment, as well as emphasizes the importance of having it, 
if such procedures are to be performed under office conditions. Wherever necessary, 
adequate illustrations are inserted. These augment the descriptions to which 
they refer and add much to the simplicity of the presentation. 

Students, as well as “general surgeons,” should find this book of value. To 
students it will serve as an excellent introduction to a more detailed discussion 
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of the diseases of the anus and rectum. <A “general surgeon” whose practicé 
includes the treatment of these conditions will find the discussions of differential 
diagnosis, as well as the presentation of therapeutic procedures, of value. 


The Complete Weight Reducer. By C. J. Gerling. Price, $3. Pp. 246. New 

York: Harvest House, 

This handbook on weight reduction, written for the layman, has been arrange 
in the form of a dictionary with brief paragraphs devoted to various aspects of 
the subject. The items discussed are arranged in alphabetic order. For example 
on one page the following headings are found: “Cream (dairy),’ “Creams for 
Reducing,” “Cure of Obesity,” “Cushing’s Syndrome” and “Cycling”; on another 
“Perspiration in Reducing,” “Perspirator,” “Petersime Electro-Thermo Bath,” 
“Phenolphthalein” and “Phosphorus.” From the brief and often inadequate dis 
cussions devoted to each subject a few isolated facts may be learned, but ther 
is no continuity of thought. Subjects discussed include food values, sample diets 
and menus, exercise for reducing, metabolism, endocrine glands, quackery and 
fraud. 

The author suggests in the introduction that the arrangement of the book 
permits the reader to “go immediately to any feature or aspect of the whole 
problem of reducing as it exists today and there find adequate information with 
out working his way through a mass of data that is at the moment of no interest 
to him.” 

In the opinion of the reviewer, this encyclopedic method of presentation destroys 
any value which the subject matter presented might otherwise have. 


Occupatonal Diseases: Diagnosis, Medicolegal Aspects, and Treatment. 
3y Rutherford T. Johnstone, M.D. Price, $9. Pp. 558, with illustrations 
Philadelphia: W. B. Saunders Company, 1941. 

The author has gleaned from twenty-five years’ experience in a surgical and 
medical industrial service, with admissions exceeding 11,000 patients per year, 

a practical groundwork for a discussion of various occupational diseases. The 

patients admitted represented such diverse sources as chemical, mechanical, gen- 

eral manufacturing industries, agriculture, cattle raising, meat packing, fishing, 
canning, shipbuilding and airplane construction. Since patients were, to a large 
extent, referred by physicians in a number of localities, with a previous estimate 
of their condition and medicolegal status, the author has had an opportunity to 
obtain a cross section of the existing viewpoint among industrial physicians and 

general practitioners with regard to the purpose of compensation, as well as a 

chance to note the phases of industrial medicine not understood by members of 

the medical profession at large. For example, he states he is impressed with the 
fact that a scientific basis for diagnosis of the more frequent occupational diseases 
is not adhered to by the majority of physicians. 

Such experiences have helped the author to present his subject with emphasis 
on the practical needs of practitioners. 


Occupational Tumors and Allied Diseases. By W. C. Hueper. Price, $8. 

Pp. 896. Springfield, Ill.: Charles C. Thomas, Publisher, 1942. 

On opening this imposing volume one wonders how there is enough material 
on the occupational aspect of tumors to fill it, but in actual fact there is little 
overlap with what one finds in the usual textbooks on tumors. Nearly 300 pages 
are devoted to tumors of the skin, and this section contains a mine of useful 
material. Under the heading Occupational Tumors of the Respiratory System one 
finds, in addition to statistical discussions on the increase of tumors of the lung, 
discussions of such matters as the influence of silica, asbestos, iron, arsenic, chro- 
mates, nickel carbonyl, gases and fumes, tar, pitch, liquid petrolatum, paraffin, soot 
and radioactive agents. Other sections are treated with similar thoroughness, and 
the whole book contains an invaluable mass of material for reference. There is a 
thorough bibliography. 











